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they'll be clean as a whistle .. .in 3 minutes! 


It's the patented Technicon syphon-cycle that does it. Twice every " 
minute, seven fresh gallons of water are surged through the You're looking at a load 
pipettes, loosening and dislodging clinging residues. Wastes are of soiled pipettes going 
literally swept out by the violent suction set up during the brisk into the Technicon Pipette 
ten-second emptying phase of the cycle. Washer. Three minutes 

So rapid, so thorough is the Technicon Washer that six flushing from now they'll be on 

again — but sparkling 
cycles will deliver a full basket-load of immaculately clean pipettes prt 


{it holds up to 200 pipettes, 1 ml, 18” long). The non-corroding 
stainless steel basket carries its load of pipettes without changing 
through cleansing, washing and drying. Practically eliminates break- 
age and chippage because it requires no individual handling, no 
shifting from container to container. A MUST for the busy labora- 
tory. As* for Bulletin 6150 giving particulars, 


automatic pipette washer 


THE TECHNICON COMPANY, 215 EAST 149th ST., NEW ‘YORK 51, N. Y. 


| 
| 
| 
| 
‘ { 
~ 
4 
“4 


What’s inside a 
Radio-Relay station? 


Because microwaves travel in straight 
lines and the earth is round, there are 
123 stations on the transcontinental 
television route between Boston and 
Los Angeles. This view of a typical un- 
attended station shows the arrange- 


ment of the apparatus which amplifies 
the signal and sends it on. 
ON THE ROOF are the lens 


antennas, each with its horn 
tapering into a waveguide which 
leads down to equipment 


ON THE TOP FLOOR, where the 
signal is amplified, changed to 
a different carrier-channel and 
sent back to another antenna on 
the roof. Here are testing and 
switching facilities. Normally 


ON THE THIRD FLOOR are 


the plate voltage power supplies 
for several score electron tubes. 


ON THE SECOND FLOOR are 
filament power supplies. Storage 
batteries on both floors will 
operate the station in an emer- 
gency for several hours, but 


ON THE GROUND FLOOR is an ————— 


engine-driven generator which 
starts on anything more than a 
brief power failure. 


Anything that happens—even 
an opened door—is reported to 
the nearest attended station 
instantly. 


Coast -to-coast Radio-Relay shows 
again how scientists at Bell Telephone 
Laboratories help your telephone 
service to grow steadily in value to you 
and to the nation. 


unattended, the station is visited 
periodically for maintenance. 


(a) BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields. 
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PRIMATE FOOD 


— Lecithin; Ascorbic Acid Oxidase; Bacitracin ; 
. . BAL; Biotin cryst.; Caffeic Acid; Carotene cryst.; 
2x4 inches or Kibbled Catalase; Cellulase; Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
O | . d f t k nd! Dihydroxyacetone; Dihydroxyphenylalanine (DOPA) ; 

n y fete) Ss Dipyridyl; Edestin; Emulsin; Erythritol; N-Ethyl- 
piperidine; Fibroin; Folic Acid; Galacturonic Acid; 
Gentisic Acid; Girard Reagents P and T; Gliadin; 


Glucose Pentaacetate; Glucuronic Acid; Glyceralde- 

Prepared from a formula developed ; Glyceric Acid; Heparin; Hordenine; Hyaluroni- 
dase; 2-Hydroxyadipaldehyde; Humulon; Isoascorbic 

in the Yerkes Laboratories of Acid; Isopropylarterenol; Kojic Acid; Kynurenic Acid; 

. . Lanthionine; Lipase; Lysozyme; Lyxose; Malononi- 

Primate Biology, Inc. trile; Maltase; Melezitose; Mesobilirubinogen; Muscle 


Adenylic Acid ; Myanesin ; p-Nitrophenylphosphate; Nu- 
. cleoprotein; Orcinol; Pancreatin; Pangestin; Panto- 
Used by a great many College, Univer- thenyl Alcohol; Penicillinase; Peroxidase; Phenazine; 
Phenylpyruvic Acid; Phloridzin; Phosphorylase; Pi- 
sity and private Laboratories through- perin; Porphyrindene; Protamines; Pyridoxal; Pyri- 
doxamine; Pyrocatechuic Acid; Pyruvic Aldehyde; 
out the country for the past fifteen Ribonuclease; Saccharic Acid; Salmine; Serine Phos- 
phoric Acid; Spermidine; Spermine; Thioacetic Acid; 
years. Thiocytosine; Thyroxine; Trigonellin; Triphenyltetra- 
Chloride; Tripyridyl; Trypsinogen ; ~ 
yrothricin; Urease; Uricase; Uridine; itellin ; 
Write us for Sample, Analysis and Xanthosine. 


delivered price. Ask us for others! 


_ 23 West 60th St. New York 23,N.Y. 
Fairfield Conn «Telephone Plaza7-6317. 
, 


A READY REFERENCE 
That Will Save Time for You 


PRICE LIST 


Use this catalog as a‘‘one stop” source of 
supplies required in biological and microbio- 
logical research. 


jo 

It lists Amino Acids, Vitamins, Carbohydrates, en 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological won 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range Write for Your 
of Biochemicals for Investigational Use. Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


® 60 LABORATORY PARK ° CHAGRIN FALLS, OHIO 


SPECIAL 
PRODUCTS 
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Taxonomy Today 


T IS only a generation—say about 1920—since avant- 
garde biologists considered systematic studies of 
organisms as profitless. The attitude stemmed mainly 
from one or both of two widely held opinions. The 
first was that the fauna and flora of the world had be- 
come substantially known and described; and the sec- 
ond that, in any event, discovery and description of 
relationship accomplished nothing toward explaining 
it. In other words, taxonomy was viewed as a back- 
water rather than a dynamic current in the broad 
stream of evolutionary research. 

The first suppositior. as to the relative proportion 
of fellow-inhabitants of the planet with which man has 
established a merely casual acquaintance, has been up- 
set during the past 25 years, most of all within the 
class Insecta. We used to be told, and we still read, 
that the total number of kinds of animals is of the 
order of a million. But Professor Brues, of Harvard, 
seems by ingenious induction to have convinced most 
zoologists that insects alone comprise at least five mil- 
lion species, and that they may approach ten million. 
At the lower estimate, hardly more than about 15 per 
cent of the whole fauna has yet been recognized. 

The second alleged shortcoming of taxonomy— 
namely, that it could picture but never interpret— 
has been overcome partly by new approaches, tech- 
niques, and aims by the students of systematics them- 
selves. Equally important has been a growing realiza- 
tion among physiologists, geneticists, ecologists, bio- 
geographers, and even virologists (!) that the vast, 
explicit, and rapidly accumulating data, which are 
replacing a chaotic world of life by one of order and 
sequence, are a resource that they can no longer 
ignore. 

For such reasons, teamwork has restored taxonomy 
to the full dignity of a science if, indeed, it ever lost 
that status except through the vagaries of its less 
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Executive Editor 
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admirable exponents. For such reasons, also, Julian 
Huxley edited The New Systematics (1940), and 
Mayr’s Systematics and the Origin of Species (1942) 
followed hard and creditably upon Dobzhansky’s 
Genetics and the Origin of Species (1937). It looks 
as though Darwin’s own high esteem for systematic 
research were at long last being justified. 

The new trend is, of course, a happy one for mu- 
seum naturalists, who have had no small part in guid- 
ing it. The larger natural history museums stand in 
the same relation to the legions of life that libraries 
stand to books. The museum is the one repository in 
which a high proportion of the myriad physical mani- 
festations of life is on permanent and accessible file. 

The modern taxonomist is, first of all, no “closet 
naturalist.” He is aware of experimental findings that 
bear upon his own field and is prompt to take account 
of them. He thinks in terms of living protoplasm. He 
looks beyond his stored specimens to the great lab- 
oratory of the out-of-doors, in which the genetic char- 
acteristics of his material have evolved under at least 
one condition that man cannot “eontrol”—namely, the 
amassed effect of secular time. 

Nor is the taxonomist limited to the traditional con- 
ventions of measuring and comparing superficialities 
that may or may not be cognate with deeper relation- 
ships. He may, in one group or another, compare 
blood sera, electrophoretic patterns, and the likeness 
or unlikeness of behavior in the organisms under 
serutiny. He is capable of recognizing a homozygote 
in a complex natural species no less than among the 
living productions of cages or bottles. He is fast de- 
veloping a competence to extend and apply particular 
laboratory findings toward a general understanding of 
what, in the parlance of the day, we might call the 
“global biota.” 

Rosert CUSHMAN MurRPHY 
American Museum of Natural History 
New York 
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Complete New Catalog 


“THE CARVER LABORATORY PRESS 


ams 9 CHATHAM ROAD, SUMMIT, N. 


4 
the Latest Edition of 
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®@ Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


FOR THE MEASUREMENT OF: 


Droplet size of aerosols . . . Purity of proteins and other colloids 
Rate of change of molecule size in solution . . . Particle 
size and concentration in dispersed systems . . . Concentration 
and size of undissolved particles . . . Opacity of almost-opaque 
materials... Molecular aggregation in antigen-antibody reactions 
. Microfluorescence in dilute solutions . . Depolarization, 
turbidity, and dissymmetry of high-molecular-weight solutions . 
Light reflectance of dark surfaces . . . Minute precipitation, 
flocculation, and crystallization . . . Molecular weight of high 
polymers in solution . Scintillation efficiency of nuclear- 
radiation-sensitive crystals ‘and phosphors . . . Microchemical 
turbidity analyses. 
FEATURES 


Compact . . . accessible. 
Fully accessible interior. 


Excellent sensitivity. 

Completely a-c. operated. 

Has outlet for recorder operation. 
Internal electronic stabilization. 


C & B Reage’ 
standards of purity .. 


Committee on Analytical Reagents of the American Chemical 
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Reagent Chemicals 


nt Chemicals are manufactured to meet definite 
. standards which have been set up 
© insure products suitable for research and analytical use. 


standards are based upen the publications of the 


acture of fine chemicals. 


& B Products are Distributed by 
and Physician Supply Houses 
throughout the World. 


Write for catalog, The COLEMAN & BELL re fom 
Manufacturing Chemists, Norwood, O., 


COLEMAN & BELL 


Measures 20 
Micro-microlumens 
to 20 Lumens 
of 
Scattered Light 


Built-in stable d-c. amplifier. 


Maladjustment of the controls cannot 
damage the unit. 


Removable slit and optical systems. 


WRITE FOR BULLETIN 2182-K 


AMERICAN INSTRUMENT COMPANY, INC. 
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Cenco High Vacuum Pumps are renowned for 
high speed evacuation and performance. 


Write for 48-page technical Bulletin 10 
“High Vacuum Apparatus.” 


Cenco News Chats, a quarterly magazine published for laboratory 


workers in industry, education and research will be sent on request. Refinery Supply Co. 
Professional people are invited to send in their names for future Tulsa-Houston 
editions. 


These tested and approved Cenco products assure efficient 
control in your laboratory. The Cence Tensiometer serves 
reliably for the measurement of surface and interfacial 
tensions. Completely described in Bulletin 102 ‘Surface 
Phenomena."’ The Cenco Cyclindrical Oven provides de- 
pendable temperature contro! to 210°. Write for Bulletin 
5 “Constant Temperature Equipment.” 


The Cenco Electroanalyzer saves time in the quantitative 
electroanalysis of metals. Ask for Circular 1200. 


CENTRAL SCIENTIFIC COMPAN 


( () | (} () Scientific Instruments + Laboratory Supplies 
ee 1700 Irving Park Road, Chicago 13 
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ANCE the subject of outstanding A. A. A.S. Symposium Volumes: 


Some Fundamental Aspects of the Cancer Problem, 1937, Out of print. 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 7/2 x 10%, clothbound, double column, illustrated, 

$3.50. Cash order price to A.A.A.S. members $3.00. 

. . . Coordinated knowledge of cancer of the breast in mice. 

. . . It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 

. . . Prepared by members of the staff of the National Cancer Institute. 


A.A.A.S. Research Conference on Cancer, 1945, Out of print. 
APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, X +442 pages, 7% 10%, clothbound, double column, illustrated, 

$7.75. Cash order price to A.A.A.S. members $6.50. 

. . . A progress report, addressed largely to future workers. 

... . An important and trustworthy reference book. 

. . . Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankman Institute 


of Philadelphia, and others. 
TO: AAAS, 1515 Mass. Ave., N.W. 


Washington 5, D. C. 


Enclosed is $......... Please accept my order for 


THE RICKETTSIAL DISEASES Or MAN 


American authorities on this important and relatively new field of medicine. 


insecticides, methods of their application, and mite controls. 


which they have written. 


To: A.A.A.S. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 


to those who are not members; including postage.) 
Name 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 


Please accept my order for one copy of The Rickettsial Diseases of Man (74 x 103, 
eloth bound). My check in correct payment is enelosed ($5.25 to A.A.A.S. members, $6.25 
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BECKMAN MODEL B 


SPECTROPHOTOMETER 


NOW AVAILABLE WITH 


FLAME ATTACHMENT 


A moderate priced, precision instru- 
ment for rapid routine analysis by both 
absorption and flame methods. 


Particularly recommended for clini- 
cal determinations such as sodium and 
potassium, and for water analyses and 
other similar determinations. 


SPECTROPHOTOMETER, Beck- 
man Glass Prism Model B, range 320 to 
1000 mmu ,with wavelength scale approx- 
imately 220 mm long, graduated from 320 
to 1000 mmu, readable and reproducible 
to 0.5 mmu in the ultraviolet and to 1 
mmu in the visible range with absolute 
accuracy within 5 mmu. An effective 
band width of 5 mmu or less can be ob- 
tained over the spectral range 320 to 625 
mmu. 


Model B is provided with a high resolution monochromator which gives a continuous selection of 
wavelengths with resolving power sufficient to separate completely most of the easily excited emission lines, 
and which is free from scattered radiation, thereby minimizing interferences. Because of this high resolving 
power and of the high light output of the torch type burner flame of the Flame Attachment, sodium and 
potassium are easily detected when present in concentrations as low as 0.1 ppm. Calcium and magnesium 
can be detected in concentrations as low as 1 ppm and 10 ppm, respectively. Reproducibility of +0.5% is 
obtainable for individual readings and of 0.2% for the average of several readings. 

Average measurements require only 1 to 3 ml of dilute or concentrated sample or standard dissolved 
in either aqueous or non-aqueous solvents. The solution is drawn up through a straight palladium capil- 
lary and sprayed directly into the flame. No air supply is required. 


9087-C. Spectrophot ter, Beckman Model B, with Flame Attachment, complete assembly as shown in 
above illustration, consisting of 9091-C Spectrophotometer, 9092-E Red-Sensitive Phototube 
and load resistor mounted on back plate, and 9098-A Flame Attachment ......... 1,170.00 
NOFE—Aestyions and Oxygen gas cylinders with reducing valves and gauges, required for operation of the burner, 

should be installed by a local bottle gas company in accordance with regulations. 


9091-C. Spectrophotometer, Beckman Model B, only, range 320 to 700 mmu, with Blue-Sensitive Phototube Assembly and 
set of four plastic cells for 10 mm light path and external constant voltage transformer for operation of the 
lamp and amplifier from 115 volts, 60 cyc., a.c. 732.50 

9092-E. Red-Sensitive Phototube Assembly and load resistor mounted on back plate; for insertion in 9091-C to extend the 
range to 1000 mmu, as required for detection of potassium 42.50 

9098-A. Flame Attachment, only, with acetylene-oxygen burner opeutiy, rigid mounting platform to maintain proper ali 
ment with the spectrophotometer, and auxiliary control pane’ regulators and gauges for maintaining precise 


9168-A. Manual of Clinical Procedures, by John W. Mehl, 54 pp. ..........cccccccccecccccccccncccccucceseseees 5.00 


More detailed information sent upon request. 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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EASY DOES IT! 


with BAUSCH & LOMB 
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LABORATORY MICROSCOPES 


From the moment you position your 

slide . . . to your final look at the specimen 
... you are enjoying a whole new 
experience in microscopy. You've never felt 
such smooth rolling focusing action 

as Dynoptic ball bearing motion. You've 
never known such comfort. Your hand is 
completely at rest on the table for operation 
of fine adjustment, mechanical stage, 
substage condenser controls, and 
illuminator switch . . . all within 

effortless reach. You—and your 
work—will benefit from these exclusive 
comfort and convenience advantages of the 
world’s finest laboratory microscopes. 


Wile for FREE DEMONSTRATION 


and LITERATURE. See for yourself how 
Bausch & Lomb Dynoptic Microscopes 
out-perform any laboratory microscope 
ever made. Bausch & Lomb Optical Co., 
642-20 St. Paul St., Rochester 2, N. Y. 


Science, Vol. 115 


t 
| 
\ = 
ag 
\\ 
O 
| 
Vek 
Y= Bis 
(Se 
OPING 
S7p 
4iny, 
Pil 
| — . 


Relationship of Glandular Mucoprotein from 
Human Gastric Juice to Castle’s Intrinsic 
Antianemic Factor’ 


George B. Jerzy Glass, Linn J. Boyd, Michael A. Rubinstein, and Chester S. Svigals 


Department of Medicine, New York Medical College, 
Flower and Fifth Avenue Hospitals, and Metropolitan Hospital Research Unit, New York 


ASTLE’S THEORY of the interaction of 

extrinsic food factor and intrinsic gastric 

factor in forming the hematopoietic princi- 

ple (1) underwent some modification with 
the discovery of vitamin B,,. The extrinsie food factor 
is probably identical with vitamin B,, (2), whereas 
the chief role of the intrinsic factor appears to be that 
of promoting the intestinal assimilation of B,, (2,3). 
Whether this is achieved by protecting B,, from de- 
struction by intestinal bacteria is rather doubtful (4). 
Owing to the activity of the intrinsic factor, orally 
administered vitamin B,, becomes available for the 
bone marrow, where it exerts its maturation effect 
upon erythrocytes. Thus, the few micrograms of B,, 
ordinarily taken daily in food suffice to maintain the 
hematopoiesis at a normal level provided that the 
intrinsic factor is present in the stomach. If the latter 
is absent, as in pernicious anemia, the absorption of 
B,. from the food is deficient, and this may lead to 
the hematological and neurological changes observed 
in this disease. Under these circumstances the paren- 
teral administration of B,, may allow it to reach the 
bone marrow. 

Although the nature of the extrinsie food factor 
seems to be resolved, the other question, now over 20 
years old, remains unanswered: What is the elusive 
substance present in normal gastric juice and absent 
from that of patients with pernicious anemia, which 
is responsible for the activity of the intrinsic factor? 
None of the gastric juice constituents suggested so 
far as intrinsic factor (5) has satisfied the require- 
ments postulated for its acceptance as the intrinsic 
factor (6). This applies to secretory products of 
argentaffine cells and folic acid, as well as the en- 
zymes, amino-polypeptidase and lysozyme. 

In the course of studies on mucous substances of 
the human gastric juice (7-12) it oceurred to us that 
one of the components of gastric “dissolved mucin” 
had a striking similarity to the intrinsie factor. The 
substance in question is the “glandular mucoprotein” 
(10), which we so named because it originates in the 
mucoid cells of the neck of the gastric glands (8-12). 
It was separated by fractionation (8,9) from other 
mucous substances of the human stomach—i.e., visible 


1This work was supported by a research grant from Eli 
Lilly and Company, Indianapolis, Ind. 
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surface epithelium mucus, derived from columnar 
cells of the surface epithelial lining, which forms the 
slimy protective coating on the gastric mucosa, and 
its degradation and dissolution product, dissolved 
gastric mucoproteose. After a simple colorimetric 
technique was developed (8) for its quantitation, we 
studied the chemical and physical characteristics of 
the glandular mucoprotein, as well as its occurrence 
in the human gastric juice under various physiological 
and pathological conditions (7-12). As more informa- 
tion was gathered on its properties, the similarities 
between them and the physical features (13) and the 
physiological characteristics of the intrinsic factor 
became more apparent. 

Both substances are nondialyzable compounds con- 
taining a protein moiety, filtrable in native state 
through a Berkefeld filter, precipitated with 60-80% 
aleohol or acetone, but not with 10% trichloracetic 
acid at room temperature, and salted out with satu- 
rated ammonium sulfate. Both glandular mucoprotein 
and intrinsic factor are soluble in the native state in 
acid juice and are not hydrolyzed or destroyed by the 
action of dilute alkali at a slightly alkaline pH. 
Finally, both are rather resistant to the acid-peptic 
digestion, so that they are only partly digested by 
pepsin at 37° C at a low pH, and ean be stored for 
an indefinite period of time in the acid gastric juice 
at a pH of about 1.5 and 5° C without undergoing 
marked disintegration (3, 8,9, 11,13). 

Moreover, the glandular mucoprotein fits well into 
most of the physiological features of the intrinsic 
factor. Like the latter, it occurs in all normal human 
gastric juices, although its concentration varies ac- 
cording to the individual and the kind and intensity 
of the stimulus applied for its secretion (7,8, 11, 12). 
Like the intrinsic factor (1), it is not necessarily 
absent from the gastric secretion whenever hydro- 
chlorie acid is lacking (8, 11, 12). Its concentration in 
the acid gastric juice of patients with duodenal ulcer 
is inereased (8), a fact which is in line with recent 
observation on the increased concentration of intrinsic 
factor in such gastric juices (3). Glandular mucopro- 
tein is absent from digestive secretions that are known 
to be free from intrinsic factor—i.e., human saliva, 
bile, and duodenal secretion (1,8,9). As shown 
by studies on pathological and operated stomachs 
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(8,11,12), glandular mucoprotein is formed in the 
fundus and corpus of the stomach in humans, which 
is the site of formation of intrinsic factor in man 
(14). Finally, the fundal area, whence glandular 
mucoprotein is derived, undergoes most severe 
atrophic lesions in pernicious anemia (15). 

Additional circumstantial evidence was obtained by 
the study of secretion of glandular mucoprotein in 
pernicious and other anemias. It was shown (10, 16) 
that glandular mucoprotein, like intrinsie factor, was 
entirely absent, or present only in traces, in gastric 
juice of patients with pernicious anemia. It was ab- 
sent from the stomach of those patients, even when 
the strongest stimulus for its secretion was applied 
(10) in the form of intravenously administered in- 
sulin, which acts as a central vagal stimulus (8). 
Under these conditions the absenee of glandular 
mucoprotein in patients with pernicious anemia con- 
trasts with the regular occurrence of this substance 
in gastric juices of patients with other nonpernicious 
anemias (10), as well as with the occurrence of other 
mucous substances of surface epithelial origin in 
normal or even increased concentrations in stomachs 
of patients with pernicious anemia (10, 16). 

To adduce direct evidence of the relationship be- 
tween glandular mucoprotein and the intrinsic factor, 
advantage was taken of the recent investigations con- 
cerning the oral administration of B,, to patients 
with pernicious anemia. If B,, was given by mouth in 
doses even 50-100 times greater than those ordinarily 
used for parenteral administration, the hematopoietic 
response was irregular and, for the most part, un- 
satisfactory (3,4,17). It was necessary to administer 
it by mouth either in huge single doses of 3000-5000 
ug so that some fraction of it could be assimilated and 
cause a hematopoietic effect (4,18), or to give it with 
a material containing the intrinsie factor, such as 
extracts of animal gastric or duodenal mucosa (19), 
or normal human gastrie juice (2-4, 17). Direct evi- 
dence for the intrinsic factor activity of glandular 
mucoprotein would be obtained if glandular mucopro- 
tein were added to oral doses of B,, inefficient per se, 
and were found to potentiate its action in the same 
way as the total normal gastric juice from which it 
was derived and to be effective in similar doses to 
those contained in the volume of gastric juice suffi- 
cient to promote the hematopoietic response. 

These studies were performed on nine patients with 
proved pernicious anemia untreated or in relapse.” 
All of them presented the classical signs and symp- 
toms of this disease, including more or less advanced 


2The most helpful collaboration of Jacqueline E. Chevalley 
in these studies is gratefully acknowledged, as well as that 
of M. Golbey and H. Shub, who aided in clinical observation 
of some of the patients and in the collection of gastric juices 
for processing mucoprotein. Also the valuable technical as- 
sistance of R. Tuteur and L. Oppenheimer from the Hemato- 
logical Laboratory of the Metropolitan Hospital Research 
Unit, who did most of the hematological work, as well as 
that of the staff of the Hematological Laboratory, Depart- 
ment of Clinical Pathology, New York Medical College, Flower 
and Fifth Avenue Hospitals, is gratefully acknowledged. A. 
Heisler was very helpful in processing mucoprotein from 
gastric juices. 
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combined degeneration of the cord, a characteristic 
macrocytie and hyperchromic anemia, a megaloblastic 
bone marrow, complete absence of HCl from the 
stomach after histamine, and a negative x-ray of the 
gastrointestinal tract. There were two men and seven 
women, between 40 and 84 years of age. 

Since our purpose was not only to evaluate the 
presence or absence of intrinsic factor activity in 
glandular mucoprotein, but also to determine the 
extent of this activity and to compare combined oral 
treatment with parenterally administered B,., the 
experimental observation period in each case (except 
one) was long, ranging from 3 to 10 months. During 
that time daily reticulocyte counts, in addition to 
complete blood counts three times a week, were per- 
formed in each case. At frequent intervals hematocrit 
determinations were also made, as well as bone mar- 
row studies with the use of the iliac crest technique 
(20). 

The study in each case was divided into several 
observation periods. In most instances the initial base- 
line period was determined for a period of 3-10 days, 
during which no treatment was administered. Immedi- 
ately thereafter in Cases 1, 2, 3, 7, 8, and 9, the second 
control period was started, during which vitamin B,, 
alone was given by mouth in a total daily dose of 7-30 
“ug, once a day 3-4 hours before breakfast, or divided 
in two doses given at intervals of 12 hours, (3-4 hours 
before breakfast and 3-4 hours after dinner). The 
control period, the usual duration of which was 10-18 
days, was included at a later date in the observation 
of Cases 4 and 5. The next period consisted in ad- 
ministration of the same total dose of B,, for the 
same duration of time, together with glandular muco- 
protein; both substances were given simultaneously 
once or twice a day as described above. After its 
conclusion an interval followed during which no 
treatment was given, and the carry-over effect upon 
hematopoiesis of the previous treatment period was 
carefully evaluated. The duration of this period, with 
the exception of Case 6, was between 20 and 77 days. 
Thereafter, B,, was administered parenterally during 
another period (in all except Case 9); this followed 
the preceding period immediately in Cases 1-3, 6-8, 
and another additional period of oral treatment in 
Cases 4 and 5. The parenteral doses of B,, ranged 
between 70 and 350 ug/week, and were given for a 
period of 3-10 weeks, in doses of 10 ug daily at the 
beginning, and in larger doses of 45-50 ug daily 
later on if the response to smaller doses was observed 
to be insufficient. Large parenteral doses of B,. were 
used in order to determine whether the response ob- 
tained with the oral treatment was optimal. 

The results of this combined oral treatment of per- 
nicious anemia were as follows: 

In two cases (2 and 7) out of nine studied, the 
hematopoietic response obtained was not adequate. 
One of them (2) did not respond to a daily oral dose 
of 20 ug B,. given together with 50 mg mucoprotein, 
but her response to a subsequent parenteral admin- 
istration of huge doses of B,, was also very sluggish. 
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This patient was in a partial relapse, as shown by the 
absence of megaloblasts from the bone marrow. In 
the second of these cases (7) a daily dose of 10 ug B,, 
given for 2 weeks, together with a daily dose of 100 
mg mucoprotein, resulted only in a stabilization of the 
blood status, which fell rapidly whenever the treat- 
ment was discontinued. No significant reticulocytosis 
developed during the oral treatment, but it appeared 
when parenteral treatment with large doses of B,, 
was started. In both cases the ratio of B,, to muco- 
protein was neither proper nor optimal, as we know 
at present; this could account for the failure of this 
combined oral treatment. 

In the remaining seven cases, listed in Table 1, a 
definite hematopoietic response was obtained by asso- 
ciating glandular mucoprotein to daily small oral 
doses of B,». Five of these cases had a high caloric 
standardized diet, which did not contain liver, meat, 
or fish, and only 1 egg, 1 pint of milk, and 1 serving 
of cheese per day. In two other cases (6 and 8), a 
normal bland hospital diet, without liver, was given. 

Vitamin B,, was administered orally in gelatinous 
capsules prepared and supplied for the purpose of 
this study by Eli Lilly and Company. Glandular muco- 
protein was also administered as a dry powder care- 
fully weighed and placed in gelatinous capsules. It 
was recovered from gastric juices rich in this sub- 
stance—i.e., collected after intravenous administration 
of insulin (8) from young normal individuals or pa- 
tients with duodenal ulcer or hyperacidity, or collected 
during the preoperative or postoperative gastric drain- 
age in patients with abdominal (nongastric) surgery. 
The concentration of mucoprotein in insulin juices 
was up to 200 mg per cent; that in overnight secre- 
tions was much less (20-60 mg per cent usually), but 
larger volumes of juice were available. It was neces- 
sary to collect and process more than 50 | of gastric 
juice from more than 100 individuals to obtain about 
20 g of glandular mucoprotein used in the treatment 
of the nine anemic patients. 

The glandular mucoprotein was processed accord- 
ing to the previously described (8, 9) fractionation 
technique, with some slight modifications : 


Acid gastrie juices (pH 1.0-2.0) collected from above 
sources were pooled and kept under refrigeration. One- 
half vol 10% trichloracetic acid was added to centrifuged 
gastric juice and filtered through vacuum filters. After 
20 min the mixture was centrifuged at high speed and 
the supernatant portion separated from the precipitate. 
One and one-half vol acetone was added to the superna- 
tant liquid, and the mixture left for about 2 hr at room 
temperature until the precipitate of total mucin previ- 
ously dissolved in the gastric juice settled. This was sepa- 
rated from the supernatant fluid by centrifugation and 
taken up with stirring into as much 0.1 N NaOH as was 
required to obtain a clear solution. To this was added 0.1 
N HCl in an amount necessary to bring the pH just below 
2.0. This usually required the addition of about 1% vol 
HCl for each vol NaOH. The solution was left for 1-3 hr 
at room temperature until the floceulent and fluffy pre- 
cipitate of glandular mucoprotein developed. This was 
again taken up in NaOH and reprecipitated with HCl 
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just below pH 2.0. The preo.ipitated glandular mucopro- 
tein was separated from the supernatant by centrifuga- 
tion, washed once with acetone water and twice with pure 
acetone, transferred into a watch glass, and dried in the 
open air at room temperature for 24-48 hr, until dry 
gray-green crystal-like particles formed. They were 
crushed into a powder, and measured amounts were put 
in capsules. In some of the experiments the material was 
dialyzed against distilled water for 48 hr at 6° C after 
the acid precipitation and lyophilized in the dry-freezer, 
instead of being dried at the open air. Exposure of the 
material to temperatures higher than 25° C was avoided, 
and the fractionation procedure was carried on as quickly 
as possible. 


The content of B,, in glandular mucoprotein 
processed in the above manner was assayed by the 
Eli Lilly Research Laboratories with the L. Leich- 
mannii test and found to be negligible (0.00025 png 
before and 0.00006 ug after tryptic hydrolysis/1 mg 
of dry weight of material. 

The potentiating effect of addition of glandular 
mucoprotein upon the hematopoietic activity of orally 
administered B,,, which has been reported by the 
authors of this paper in their preliminary publications 
(21), is manifest in all cases shown in Table 1. 


Case 1. The total oral ose of 420 pg B,, given within a 
period of 2 weeks was without any hematopoietic effect. 
After mucoprotein was added to the same dose of B,, dur- 
ing the next period of 2 weeks (Period 3) the reticulocytes 
rose to 12.9%. This was followed by a sharp rise in RBC, 
Hb, and hematocrit values, as well as disappearance of 
megaloblasts from the bone marrow (Periods 3 and 4). 
The data are shown in Fig. 1. 

Case 2. The total oral dose of 540 yg B,, was spread 
over 18 days. This resulted in the rise of reticulocytes up 
to 9.2% but was with little effect upon the RBC, hemato- 
crit .valucs, and the megaloblasts in the bone marrow 
(Period 2). The daily addition of small doses of muco- 
protein to similar doses of B,, caused a quick rise in reti- 
culocytes up to 19%, a sharp rise in RBC, Hb, and 
hematocrit values, as well as disappearance of megalo- 
blasts from the bone marrow (Periods 3 and 4). 


CASE |, YRS. 


TREATMENT BY MOUTH 
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F146. 1, Typical case of pernicious anemia (Case 1). Small 
oral doses of vitamin B,, are ineffective by themselves. Upon 
the addition of glandular mucoprotein a pr dh t 
poietic response is obtained. 
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TABLE 1 


HEMATOPOIETIC RESPONSE IN PATIENTS WITH PERNICIOUS ANEMIA TO ORAL ADMINISTRATION OF 


Period 
Name, Route of 
_ age, Treatment adminis- 
sex Dare tration 
tion 
No. i 
days 
1 B.M 1 3 None 
83 2 14 30 pg B,, daily Orally 
years, 3 14 30 wg B,.+50-100 mg mucoprotein daily vi 
A + 47 None (carry-over effect) — 
5* 21 10 pg B,, daily for 2 weeks, and 45 pg B,, daily for the i,m. 
next 1 week 
3 T.M 1 3 None a 
40 2 18 30 ug B,, daily Orally 
years, 3 18 30 wg B,.+ 25-75 mg mucoprotein daily ™ 
m. 4 42 None (carry-over effect) _ 
5* 70 70 wg B,. weekly for 10 weeks i. m. 
4 A.H 1 10 None _ 
63 2 35 10 pg By. + 100-200 mg mucoprotein daily Orally 
years, 3 25 None (carry-over effect) —_ 
f, 4 14 10 pg B,, daily for the first 10 days Orally 
5 10 10 ng B,, + 200 mg mucoprotein daily “ 
6 10 None _ 
90 10-45 pg B,, dailyt i,m. 
5 L. C. 1 4 None _— 
85 2 9 30 ug B,.+50 mg mucoprotein daily Orally 
years, 3 20 None (carry-over effect) —_ 
4 15 30 wg B,. daily Orally 
5 15 30 ng +50 mg mucoprotein daily 
6 77 None (carry-over effect) —_— 
ji 42 10 pg B, daily for 24 days, and 50 ng B,, daily for the i,m. 
next 18 days 
6 A.M 1 8 None — 
62 2 25 30 pg B,.+50 mg mucoprotein daily for the first 20 days Orally 
years, 3 16 50 ug B,, daily i,m. 
4 40 50 ug By. +25 mg testosterone daily 
8 M. V. 1 33 10-20 pg B,, t.i-w. for 12 single doses Orally 
70 2 31 10-20 ng B,, + 100-200 mg mucoprotein t.i.w. for 12 doses ” 
years, 3 30 None — 
f. 4* 30 35 pg B,, twice a week i,m. 
9 A.M. 1 23 10 pg B,, daily for the first 10 days Orally 
60 2 23 200 mg mucoprotein daily for 7 days, followed by 10 pg = 
years, B,,. daily for the next 10 days 
m. 3 24 10 pg By, +200 mg mucoprotein daily for the first 10 days — 
4* 21 20 ug B,, daily for the first 10 days si 
5 om 20 ug B,.+ 200 mg mucoprotein daily for the first 9 days si 
6 4 


20 ug B,, + 200 mg mucoprotein daily for the first 11 days a 


* The period of administration of B,, did not follow immediately the preceding period; an interval of a few days or 


weeks intervened. 


710 ng B,, i. m. daily for 10 days, 45 ng B,, i. m. daily for the next 10 days, 45 ng B,, i. m. twice a week for the next 
3 weeks, 1 month—no treatment, and 30 pg B,, i. m. twice a week for the last 3 weeks. 
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TABLE 1 


ViTaMIN B,, JOINTLY WITH GLANDULAR MUCOPROTEIN PROCESSED FROM GASTRIC JUICE OF MAN 


Megalo- 
blasts 
Total dose Red blood cells Hematocrit Hemoglobin 
per period Reticulocytes (%) (millions/mm®) (%) (g/100 ml) im Done 
(%) 
Muco- Maximal Maximal 
Onset Endt _ Onset Endt Onset End Onset End Onset End 
(mg) Count Day Count Day 
_ oun — 19 26 (2) 1.25 1.14 5.0 45 
420 _ 1.9 3.7 3.9 (10) 1.14 1.12 13 14 45 449 
420 1120 3.7 10.1 129 (14) 1.12 1.92 14 20 4.0 8.0 16 0 
10.1 04 126 (1) 1.92 3.09 3.17 (43) 20 30 8.0 10.0 0 0 
455 —_— 0.6 13 1.9 3.05 3.15 3.65 (14) 30 32 117 12.0 
— _ 0.9 1.90 1.33 18 60 45 
540 — 0.9 8.1 9.2 (9) 1.33 1.46 14 17 45 5.5 31 13 
540 600 8.1 12 190 (5) 146 2.41 17 55 9.5 13 4 
_ _ 1.2 12 2.5 2.41 3.20 30 35 9.5 12.5 4 0 
700 _ 1.8 13 99 (7) 3.00 4.04 4.37 (30) 11.7 14.0 
_ _ 1.0 04 18 1.32 1.00 1.47 (3) 14 12 5.0 3.5 
350 5200 0.4 11 313 (7) 1.00 3.07 12 @ 3.5 11.0 25 1 
_ —_— 2 03 03 3.07 3.14 3.21 (23) 28 = 30 11.0 10.5 1 0 
100 — 3 2 3.14 3.21 3.31 (10) 30 «30 10.5 115 
100 =1400 2 3.21 3.75 11.5 12.5 0 
_ — 2 a @2 3.75 3.46 31 32 12.5 11.5 
1000 0.1 0.1 2.3 346 3.51 3.58 (44) 32 32 115 13.0 
_ _ 1.9 3.6 4.5 (2) 0.96 1.03 45 4.5 
270 450 3.6 28.4 30.8 (8) 1.03 1.63 45 5.5 13 1 
_ _ 28.4 1.5 1.63 2.40 5.5 8.0 1 0 
450 _— 15 22 43 (12) 2.40 2.58 2.61 (13) 236 7.5 9.0 0 
450 750 2.2 0.3 2.58 3.26 26 31 9.0 10.2 
— — 03 07 17 3.26 3.55 3.87 (36) 31 37 10.0 12.0 0 
1140 _— 0.8 0.8 1.8 3.55 3.45 3.86 (30) 34 33 12.7 13.5 
_— _ 0.2 0.8 2.18 2.24 25 25 92 8.2 
600 1000 08 15 162 (10) 2.24 3.01 25 35 8.2 113 30 
800 _ 15 12 5.2 (8) 3.01 2.65 35 34 11.2 10.5 2 0 
2000 _— 1.6 2.0 2.65 4.75 34 45 10.5 14.5 
180 _ 1.1 10 14 3.00 2.15 36 32 10.5 105 12 
180 1400 10 8616 35 (16) 2.15 3.20 3.28 (28) 32 36 10.5 12.0 4 
_ _ 1.6 il 6G 3.15 2.70 36 30 12.0 10.9 4 6 
35 — 12 21 11.0 (9) 2.26 3.31 260-35 8.3 10.7 0 
100 10 11 92 (9) 1.80 1.83 2.10 (17) 20 85 7.5 21 16 
100 1400 1.1 22 42 (20) 1.83 1.97 2.08 (10) 20 8620 75 9.0 16 820 
100 2000 22 06 35 (7) 1.97 2.75 282 (12) 20 2 9.0 10.8 20 2 
200 _ 0.9 0.2 1.4 2.53 2.87 2.99 (12) 32 34 11.0 10.5 2 3 
180 1800 04 O08 465 (12) 2.87 3.78 3.81 (21) 340s 39 10.5 13.5 3 0 
220 2200 0.8 12 43 (10) 3.78 4.15 4.20 (19) 3 41 13.5 14.0 0 0 


tIn most instances the count at the end of the preceding period has been used as the onset count of the subsequent 
period, if no interval between both intervened. 

** The maximal response of reticulocytes and red blood cells is tabulated only if this value exceeds that observed at the 
onset or at the end of the particular period of observation. The days on which the maximal response was observed are listed 
only if significant for the evaluation of the response. Figures in bold-face type represent the most significant hematopoietic 
response to the mucoprotein administration. 
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Case 4. Because of the precarious status of the patient, 
the preliminary control period with B,, alone could not 
be included. The simultaneous administration of By, in 
a daily dose of 10 pg together with glandular mucopro- 
tein caused a sharp rise in reticulocytes up to 31.0% and 
a rapid rise in RBC from 1.0 to over 3.0 million, which 
was accompanied by a rise in Hb and hematocrit values, 
and the disappearance of megaloblasts from the bone 
marrow. The comparison of the hematopoietic effect of 
B,, alone, subsequently administered by mouth in a total 
dose of 100 yg within 10 days (during which no change 
in the blood status occurred [Period 4] with that of the 
same dose of B,, given together with mucoprotein [Period 
5] during which a rise of % million RBC was observed), 
offers additional evidence of intrinsic-factorlike activity 
of mucoprotein in this case. 

Case 5. This case is similar in many respects to the 
preceding. Because of the seriousness of patient’s con- 
dition, B,. was given together with mucoprotein at once 
in a total dose of 270 pg during the period of 9 days 
(Period 2). A sharp rise in reticulocytes up to 30.8% 
was observed, which was followed by a rapid ascent of 
RBC and Hb (Periods 2 and 3) and disappearance of 
megaloblasts from the bone marrow. The effect of muco- 
protein upon the hematopoiesis is evident also from 
the comparison of Periods 4 and 5 in this case: although 
450 ng By. given alone during a subsequent period of 2 
weeks did not change the blood status significantly, the 
simultaneous administration of the same dose of B,. with 
mucoprotein during a similar period of time resulted in a 
distinct rise in RBC and hematocrit values. 

Case 6. The administration of 30 yg B,. daily within 
a period of 20 days (in a total dose of 600 yg) together 
with mucoprotein caused a definite reticulocyte response 
(up to 16.2%), as well as a significant rise in RBC, Hb, 
and hematocrit values. No further control with oral doses 
of B,. alone was possible in this case. 

Case 8. The oral administration of the total dose of 180 
ug B, within a period of 33 days resulted only in a 
steady deterioration of the blood status (Period 1). The 
addition of mucoprotein to the same dose of B,. during 
Period 2 of the observation, the duration of which was 
similar to the former, resulted in a significant improve- 
ment of the blood status and rise in RBC, Hb, and 
hematocrit values to the previous level. No significant 
response in reticulocytes was observed. It should be 
mentioned, however, that this was the only case in which 
the reticulocyte counts were done only twice a week, so 
that it could quite easily have happened that the reticu- 
locyte peak was overlooked. The discontinuation of ad- 
ministration of B,. and mucoprotein during Period 3 of 
the observation resulted in a progressive decrease in RBC, 
Hb, and hematocrit values, 

Case 9. The administration of 100 pg B,. within a 
period of 10 days resulted in a reticulocytosis (9.2%), 
which was, however, not followed by any rise in RBC or 
hematocrit values. A similar lack of response was ob- 
served during the second period, when the same dose of 
B,. spread over 10 days was administered subsequently, 
following a 7-day period during which mucoprotein alone 
was administered. A definite rise in RBC and hematocrit 
values, as well as almost complete disappearance of 
megaloblasts from the bone marrow was observed during 
Period 3 when the same dose of 100 ng By, was admin- 
istered within 10 days simultaneously with glandular 
mucoprotein. No further significant change in the blood 
status was observed during Period 4, when a daily dose 
of 20 ug B,, alone was given by mouth for 10 days. A 
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definite rise was observed, however, in RBC, hematocrit, 
and hemoglobin values, which was preceded by a sus- 
tained rise in reticulocytes and complete disappearance of 
megaloblasts from the bone marrow, when similar daily 
doses of B,, were given by mouth, together with muco- 
protein, during the next testing periods (5 and 6). 


The hematopoietic response obtained was optimal 
in Cases 1, 4, and 5. This is shown by the inability to 
raise the RBC counts with the subsequent parenteral 
treatments with maximal doses of B,, (Period 5 in 
Case 1, and Period 7 in Cases 4 and 5) above values 
observed at the end of the oral treatment with B,, 
and mucoprotein. Also the complete clinical remission, 
not to mention the gradual disappearance of all 
neurological signs of disease obtained with combined 
oral treatment in these cases, points to the same con- 
clusion. In Case 6° the parenteral administration of 
B,. during two subsequent weeks (Period 3) did not 
change the blood status. This indicates that the re- 
sponse to oral treatment at that period was probably 
optimal. Since the patient had a fracture of the spine 
with a negative nitrogen balance, daily administration 
of testosterone in injections, together with huge par- 
enteral doses of B,,, was started and ultimately re- 
sulted in the improvement of the blood status of the 
patient (Period 4). 

The hematopoietic response to oral treatment with 
B,, and mucoprotein in Cases 3 and 8 was suboptimal, 
although the general clinical response to this treat- 
ment was excellent. This was shown by the persistence 
of a few megaloblasts in the bone marrow after oral 
treatment and by the further improvement of the 
blood status with the parenteral administration of 
large doses of B,,. Finally, in Case 9 no definite 
evaluation of the extent of the hematopoietic response 
was possible, because the parenteral treatment has not 
yet been given. The poor reticulocyte response ob- 
served would indicate, however, that the response to 
oral treatment was suboptimal, in spite of the com- 
plete clinical remission observed in this patient. 

The data reported indicate that the glandular muco- 
protein separated from the human gastric juice by the 
Glass and Boyd fractionation technique (8) exhibits 
a definite intrinsic factor activity if administered 
simultaneously with small doses of B,, by mouth to 
patients with pernicious anemia. The daily dose of 
mucoprotein sufficient for promoting this hemato- 
poietic response is far below the doses required when 
extracts of the gastric or duodenal hog mucosa were 
used for the same purpose (19). This indicates that 
glandular mucoprotein fraction of the human gastric 
mucin is apparently endowed with more powerful 
intrinsic factor activity than the total extracts of the 
hog mucosa just mentioned. Given to patients with 
pernicious anemia, mucoprotein does not exhibit by 
itself any hematopoietic activity (see Table 1: Case 9, 
first part of Period 2). Given together with B,, by 

®Cases 2 and 6 were observed in the Medical Service of 
the Montefiore Hogpital, New York City. The generous per- 
mission of L. Leiter, chief of the Medical Service, Montefiore 


Hospital, to include these observations in the present work 
is hereby gratefully acknowledged. 
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mouth in doses that correspond to those present in the 
usual volume of 75-100 ml of normal gastric juice 
collected under basal conditions or after histamine 
(8), which was found adequate for promoting the 
hematopoietic response of oral doses of B,, (2-4), it 
behaves in this respect like total gastric juice, from 
which it was recovered. In order to explore the prac- 
tical possibility of oral treatment of pernicious anemia 
with B,,. associated with glandular mucoprotein, it 
was necessary in the present studies to use doses of 
both substances larger than those that are sufficient 
for demonstrating the hematopoietic activity of these 
materials only. Although as little as 10 ml of gastric 
juice may exert a potentiating effect. upon a daily 
dose of 5-10 ug B,., no one has been able, so far as 
we know, to obtain an optimal hematopoietic response 
and a true clinical remission with these small doses 
of gastric juice and B,,, if given by mouth. 

No answer can yet be given to the question of 
what is the mechanism by which glandular muco- 
protein makes B,, administered by mouth assimilable 
by the gastrointestinal tract of patients with pernici- 
ous anemia. It appears that no stoichiometric binding 
of B,, by glandular mucoprotein takes place, a fact 
that is at variance with the results of microbiological 
in vitro tests on binding of vitamin B,, by gastric 
juice (22). This is evident from the observation that 
the greater the daily oral dose of B,, is, the less 
glandular mucoprotein is required to promote the 
hematopoietic effect, and vice versa. With a daily dose 
of 30 ug B,,, 50-75 mg glandular mucoprotein usually 
sufficed, if given daily for 10 days, to obtain an opti- 
mal hematopoietic response. But with the dose of 10- 
20 ug B,,., even 100 mg mucoprotein per day was 
usually insufficient, and the response was obtained 
only when this amount of B,, was administered with 
a daily dose of 150-200 mg of glandular mucoprotein. 
It is possible, however, that the actual technique used 
for separation of mucoprotein is not ideal for preser- 
vation of the intrinsic factor activity of this substance, 
because it causes a loss of solubility at the acid and 
neutral range of pH. Perhaps an improvement of the 
technique of fractionation, now in progress, would 
decrease the dose of mucoprotein required to promote 
the hematopoietic response of small oral doses of B,». 

Because of the significance which glandular muco- 
protein seems to assume in the problem of the in- 
trinsic factor, in addition to physiological and patho- 
logical data adduced above, some other available pre- 
liminary information on this substance should be cited. 
Human glandular mucoprotein contains 12.6+0.4 g 
nitrogen and 7.5+0.6 g tyrosine (and tryptophane) 
per cent as measured by Folin-Ciocalteu reaction (8). 
It gives a violet color with the biuret reagent. It con- 
tains hexuronie acid and hexosamine, as shown by 
positive Dische’s carbazole and indole reactions, but 
no galactose and mannose, as determined by Dische’s 
cysteine method (23). Its total reducing substance 
content as measured by indole reaction (23) is about 
12.0 per cent. No blue color was obtained with Dische’s 
diphenylamine reagent (23), which indicates the ab- 
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sence of desoxyribose in its molecule.‘ Also, no purple 
color was obtained on addition of Hess’ “sensitized 
diphenylamine reagent,” which indicates the absence 
of ketoses in the mucoprotein molecule (24). X-ray 
diffraction study of glandular mucoprotein, dried 
from acetone in open air, showed that most particles 
exhibit a weak birefringence.® The extinction was not 
complete at any single position, but moved as a band 
across the face of the particle. This appearance im- 
plied that the molecules involved were not symmetrical 
but were rather long in one direction. Under stress 
arising from drying they took a preferred orientation 
in one direction. The refractive index of glandular 
mucoprotein has been found to be 1.544. 

The glandular mucoprotein moves fast in the elee- 
trophoretie field (25), and its mobility is only slightly 
less than that of erystalline pepsin, but much faster 
than that of other mucous components of gastrie juice 
derived from surface epithelium. At pH 6.0 and 0.5 
per cent concentration its mobility in the phosphate 
buffer at 0.015 amp and 200 v is about -8.5 x 10-5, 
whereas that of pepsin under similar conditions is 
around — 11.0 x 10-5, and that of gastrie mucoproteose 
is only — 5.6 x 10-°. The isoelectric point of glandular 
mucoprotein seems to be very low, in the neighborhood 
of pH 3.0, or is only slightly more alkaline than that 
of pepsin. 

In contrast to other materials assayed for the in- 
trinsic factor activity prepared from the gastric juice 
by precipitation with acetone, aleohol, Lloyd’s re- 
agent, casein, ammonium sulfate, ete. (13), which rep- 
resented only indefinite fractions or precipitated pro- 
tein complexes of indeterminate nature, glandular 
mucoprotein is a well-defined normal component of 
human (8, 9) and canine (26) gastric juice, and is a 
fairly homogenous substance (8). This is also evi- 
denced on electrophoresis by the single, sharply out- 
lined and, to great extent, symmetrical peak obtained 
over a large range of pH—from 4.6 to 8.0 (25). Since, 
however, the presence of contaminants in the glandu- 
lar mucoprotein fraction in very small concentrations 
cannot be excluded by this method of study, further 
work on this problem with more sensitive techniques 
is required. 

Because of this consideration it cannot be stated at 
present whether glandular mucoprotein is the pure 
intrinsie factor, or whether the intrinsic factor (en- 
zyme?) is contained in or adsorbed to its molecule. 
However, at the present stage of information, taking 
into account normal occurrence of glandular muco- 
protein in the human gastric juice, the rather homo- 
geneous appearance of this substance on electro- 
phoresis, the extent to which it fits into physiological 
and pathological data available on intrinsic factor, the 

*These determinations were done in Dr. Dische’s labora- 
tory at the College of Physicians and Surgeons, Columbia 
University, New York, with the assistance of Mrs. M. Osnos, 
which is gratefully acknowledged. Further investigations on 
polysaccharides in glandular mucoprotein are in progress in 
this laboratory. 

5 These studies were done in the Eli Lilly Research Labo- 


ratories, Eli Lilly and Company, through the courtesy of B. 
D. Campbell, director, Biochemical Research Division. 
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close similarity of physical characteristics of muco- 
protein and intrinsic factor, and the potent intrinsic 
factor activity of mucoprotein, it appears permis- 


sible to consider glandular mucoprotein fraction of the 
gastric “dissolved mucin” as the main carrier of the 
intrinsic factor activity of the human gastric juice. 
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News and Notes 


Symposium on the Evaluation of 
Optical Imagery 


A Symposium on the Evaluation of Optical 
Imagery, held at the National Bureau of Standards 
Oct. 18-20, 1951, was attended by approximately 250 
specialists in this field. Sponsored by NBS in coopera- 
tion with the Office of Naval Research, the meeting 
was the ninth of 12 symposia scheduled for the bu- 
reau’s semicentennial year. The program, under the 
chairmanship of I. C. Gardner, of NBS, consisted 
of 21 technical papers organized to treat compre- 
hensively a phase of lens design which is of great 
importance to the designer, but which has not yet 
received complete, systematic treatment in any one 
publication. 

In applied optics, lens designs are usually evalu- 
ated on the basis of geometric optics, and the per- 
formance of optical systems is commonly measured 
in terms of their geometric aberrations. These prac- 
tices are justified when aberrations are so large that 
diffraction plays but a small part in determining the 
quality of the imagery. Now, however, better optical 
systems are being produced; automatic computing 
machines make it possible to test an optical design 
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completely by computation; the interferometer enables 
the wave front emergent from an optical system to be 
completely mapped; and integrating devices permit 
diffraction effects to be readily and fully determined. 
The purpose of the symposium was to re-examine and 
compare the present methods of image evaluation in 
the light of recent developments, with the purpose of 
placing these methods on a sound engineering basis 
and utilizing the principles of physical optics when 
justified. It is expected that the proceedings, including 
both papers and discussion, will be published as a 
single volume. 

The six sessions of the symposium were under the 
chairmanship of I. C. Gardner, W. R. Brode (NBS), 
H. R. J. Grosech (International Business Machines), 
A. Maréchal (Institut d’Optique, Paris), S. S. Ballard 
(Tufts College), and Brian O’Brien (University of 
Rochester). The meeting began with a paper by F. 
Zernike (Natuurkundig Laboratorium, Groningen, The 
Netherlands) on the diffraction theory of aberrations. 
Tolerances for various aberrations were given; they 
are much larger than expected from geometric optics. 
Dr. Maréchal discussed the quality of optical images 
as determined by various quantities related to the dif- 
fraction pattern. Primary diffraction images produced 
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by fully corrected objectives of high numerical aper- 
ture were treated by Harold Osterberg and R. A. 
MeDonald (American Optical Company). 

The bases for testing optical instruments were out- 
lined by L. E. Howlett (Canadian National Research 
Council). D. E. Maedonald (Boston University) dis- 
cussed the quality aspects of the aerial photographic 
system, describing an experiment whereby the resolu- 
tion, scale, and contrast relations that allow for detec- 
tion recognition of basic forms can be evaluated. M. 
Herzberger (Eastman Kodak Research Laboratory) 
presented a mathematical analysis of the image errors 
of a given optical system for different focal settings 
in terms of the new image theory for finite aperture 
and field. It was shown that this theory is of value 
to the lens designer because it gives a graphic pic- 
ture of the contributions of the single construction 
element to the finite image. A. Arnulf (Institut d’Op- 
tique, Paris) gave a short description of the appa- 
ratus built at the Institut for standard checking of 
quality and performance of optical instruments under 
conditions closely approximating those encountered in 
actual practice. Results were also given concerning the 
effects of absorption, stray light, single aberrations, 
and the choice of the tests. 

A eomparison of image quality evaluations by dif- 
ferent test methods for telescopic systems was pre- 
sented by H. 8. Coleman (Bausch & Lomb Optical 
Co.), and A. C. S. van Heel (Technische Hogeschool, 
Delft) discussed applications of Fresnel diffraction 
to measuremerts of high precision. By observation of 
the colored diffraction patterns produced by gratings 
with periods of about 0.5 mm, the parallelism and the 
structure of light pencils can be studied with a pre- 
cision corresponding to deviations in the wave front 
of less than one fiftieth of a wavelength. J. G. Baker 
(Harvard College Observatory) presented a progress 
report on several phases of a combined laboratory 
and computational approach to the problent of realiz- 
ing optimum compromises in the design of photo- 
graphic lenses. The study involves the computation of 
a number of large lens systems, laboratory testing, 
and the preliminary use of objective types of test 
targets. G. Toraldo (Istituto Nazionale di Ottica, 
Florence) diseussed the geometrical and interferential 
aspects of the Ronchi test. 

Erik Ingelstam (Royal Institute of Technology, 
Stockholm) described a method, developed by J. Lind- 
berg and himself, which includes the measurement of 
photographie resolving power and distortion, and the 
determination of field curvature in a single photo- 
graphic record. The essential feature of the method is 
the use of a “tilted test plate” with line groups in the 
collimator. R. E. Hopkins, Thomas Lauroesch, Vance 
Carpenter, and Howard Kerr (University of Roches- 
ter) discussed two methods that have been tried out 
in their laboratory for measuring the energy distri- 
bution in optical images. The use of automatic com- 
puting machinery at NBS in optical ray tracing cal- 
culations and the computation of image coefficients 
was discussed by D. P. Feder. 
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F. E. Washer described a new variable-contrast 
resolving power test chart recently developed at NBS. 
This chart enables the user to obtain in a single photo- 
graph a complete record of the resolution charac- 
teristics of a lens over a wide range of contrast. The 
theory of resolving power as applied to sine-curve 
test objects was developed by E. W. H. Selwyn 
(Kodak Limited Research Laboratory), who also 
described some interesting experiments with sine-curve 
test objects. Otto H. Schade (Radio Corporation of 
America) presented a new theoretical approach for 
evaluating lens performance for television purposes 
and demonstrated a machine developed for the Office 
of Naval Research by means of which this method 
is automatically applied to a lens. 

Brian O’Brien gave an interesting paper on his 
recent work on the resolving power of the retina of 
the eye, in which he has been able to eliminate the 
effect of the spherical aberration in assessing resolv- 
ing power. The position of the best focus of a lens 
in the presence of spherical aberration was discussed 
by R. Kingslake (Eastman Kodak Company) from 
the standpoint of both the designer and the user of 
the lens. The technique of image evaluation by edge 
gradients was outlined by Arthur Cox (Farrand Op- 
tical Co.), and R. V. Shack (NBS) deseribed experi- 
ments in which the dependence of resolving power on 
object contrast in a photographic system was investi- 
gated. He also presented a method of determining 
image quality in which the concept of resolution as 
such is not used. 

The National Bureau of Standards has carried on a 
broad program of research and development in ap- 
plied opties since its founding in 1901. Over the past 
50 years, this program has resulted in the establish- 
ment of procedures for measuring and specifying the 
characteristies of photographie lenses, the develop- 
ment of military optical fire-control devices and meth- 
ods for testing them, the construction of very large 
optical elements for supersonie wind tunnels and 
astronomical work, and the development of methods 
of high-precision refractometry and standards of re- 
fractivity for use in the food, paint, drug, and other 
industries. Activity in this field at NBS has recently 
been intensified as additional projects have been 
undertaken for the armed services. 

IrvINE C. GARDNER 


Scientists in the News 


Ambhai Anubuyong, Payome Aranyakanon, Pumwarn 
Komalarjun, and Kasetre Phitaksphraivan, of the Thai 
Geological Survey, have arrived in the U. 8. for a 
year’s technical instruction under the guidance of the 
Geological Survey. After ten days in Washington 
they went to the University of New Mexico for aca- 
demie work. This summer they will be attached to 
field parties or working groups. Other recent visi- 
tors at the Survey were Antonio M. Bello and Ernesto 
da Fonseca Lourenco, of Portugal; Alberto Ericksen, 
of the Departamento Nacional da Producio Mineral, 
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Brazil; and Sarit Pattajoti, of the Royal Irrigation De- 
partment, Thailand. 


Sidney S. Chernick, who has been with the Division 
of Physiology, University of California, Berkeley, has 
been appointed as chairman, Department of Pharma- 
cology, School of Pharmacy, North Dakota Agri- 
cultural College. 


Robert T. Clark, Jr., head of the Department of 
Biology, Abilene Christian College, has been ap- 
pointed head of the Department of Physiology and 
Biophysics at the Air Force School of Aviation 
Medicine. 


N. A. Court, of the Department of Mathematics at 
the University of Oklahoma, has retired with the title 
of professor emeritus. 


Carey Croneis, president of Beloit College, has 
been elected president of the American Geological 
Institute, succeeding William B. Haroy, Jr., of 
Houston. Andrew H. Whiteford, director of Logan 
Museum of Anthropology at Beloit College, is on 
sabbatical leave in Popayain, Colombia, where he will 
continue his research in social anthropology, which is 
now being carried on through a grant from the 
Wenner-Gren Foundation. 


William S. Dawson has been appointed director of 
plans and requirements for Headquarters 1808th 
Airways and Air Communications Service Wing. Jn 
this position he will be responsible for supervision of 
engineering and planning, and for obtaining authori- 
zation for personnel and equipment for airways com- 
munications and electronic navigational aids through- 
out the entire Pacific area and Asia, including Korea. 
Major Dawson had been deputy director since the 
recent creation of the new directorate. 


D. Gardner Foulke took over the executive secretary- 
ship of the American Electroplaters’ Society from 
A. Kenneth Graham, who resigned last spring but 
continued until his successor had familiarized himself 
with the society’s operations. 


E. Paul George, cosmic ray physicist, of Birkbeck 
College, University of London, will be visiting pro- 
fessor of physics at the University of Rochester 
through the month of March. 


Joseph H. Gerber has been appointed chief medical 
officer of the Office of Vocational Rehabilitation of the 
Federal Security Agency, succeeding Thomas B. Mc- 
Kneely, who assumes the previous position of Dr. 
Gerber as chief of the Program Operations Branch of 
the Division of Civilian Health Requirements in the 
Office of the Surgeon General. Dr. McKneely has 
been with the Office of Vocational Rehabilitation since 
1945, and Dr. Gerber has been with the Public Health 
Service since 1950. Dr. Gerber was formerly assistant 
director of Peter Bent Brigham Hospital in Boston. 


George A. Johns, who has been superintendent of 
Rosewood State Training School, Owings Mills, Md., 
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since 1929, has retired because of the state age limit 
and has accepted a position at State Hospital No. 4, 
Farmington, Mo. He will be succeeded at Rosewood 
by George L. Wordsworth. 


The Royal Society (London) has announced that 
the Copley Medal has been awarded to D. Kellin for 
researches in protozoology, entomology, and the bio- 
chemistry of enzymes; the Davy Medal to Eric Rideal 
for distinguished contributions to surface chemistry; 
and the Hughes Medal to H. A. Kramers for dis- 
tinguished work on the quantum theory, particularly 
its application to the optical and magnetic properties 
of matter. 


Warren H. Lewis, member of the Wistar Institute 
of Anatomy and Biology, has been elected a foreign 
member of Accademia Nazionale dei Lincei, Roma. 


Randolph T. Major, vice president and scientific 
director of Merck & Co., Ine., has been named chair- 
man of the Research and Development Board Com- 
mittee on Chemical Warfare. Dr. Major succeeds 
Robert C. Swain, vice president in charge of research 
and development, American Cyanamid Company. 


A separate Department of Anesthesiology has been 
formed at Columbia University’s College of Physi- 
cians and Surgeons, and Emanuel M. Papper, pro- 
fessor of anesthesiology, has been appointed its head. 
The study and teaching of anesthesia were formerly 
conducted under the direction of the Department of 
General Surgery. 


Additions to the staff of the Limnology Department, 
Academy of Natural Sciences of Philadelphia, include 
Selwyn Roback, insects; Richard Claude Hecker, plant 
physiology; and George McCammon, fishes. The men 
fill positions in a new department of the academy 
engaged on problems arising from stream conditions. 
The academy is currently making an intensive bio- 
logical study of the Savannah River, in South 
Carolina, for Du Pont. 


Inca and pre-Inea dwellings are being investigated 
by Stig Rydén, of the Gothenburg Ethnographical 
Museum, Stockholm, who is now in Bolivia on his 
third expedition to the Tiahuanaco Indians. 


Harvey E. Stork, chairman of the Department of 
Botany at Carleton College and president of the Na- 
tional Association of Biology Teachers, has received 
grants from RESA and from the Hill Family Founda- 
tion, of St. Paul, to continue his work on the wood 
anatomy of tropical American trees. Dr. and Mrs. 
Stork will spend about 14 weeks in Costa Rica collect- 
ing samples of the many tropical woods of that area, 
a complete study of which has never been made. Later 
they will go to the University of California (Berke- 
ley) to prepare and study the collection. 


L. T. E. Thompson, technical director at the U. S. 
Naval Ordnance Test Station, Inyokern, China Lake, 
Calif., since 1945, was honored at a dinner in the 
Michelson Laboratory. Dr. Thompson is retiring from 
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government service and has accepted a position as con- 
sultant with Norden Laboratories, of White Plains, 
N. Y. Fred W. Brown, associate director of research 
and development at the U. S. Naval Ordnance Test 
Station since 1950, has been appointed the new techni- 
eal director. Levering Smith, USN, has been promoted 
to the position of associate director. 


Derrick T. Vail, Chicago ophthalmologist, has suc- 
eeeded Charles W. Mayo as chairman of Veterans 
Administration’s Special Medical Advisory Group, a 
statutory unit that helps shape policy in the Depart- 
ment of Medicine and Surgery. Other elections were 
those of Franklin D. Murphy, chancellor of the Uni- 
versity of Kansas, as vice chairman, and Brian B. 
Blades, professor of surgery at George Washington 
University, secretary. 


Education 


An Antipodes-Bounty Islands Expedition, led by 
R. A. Falla, chairman of the Pacific Science Associa- 
tion Standing Committee on Pacific Conservation, re- 
cently brought back a collection of insects, leaf mould 
from the Antipodes to be worked through by Berlese 
funnel, shells and marine life, algae, and a small num- 
ber of plants, rock specimens, and peat samples. The 
expedition had, as one of its main objectives, observa- 
tions on oceanic birds and the few species of land 
birds inhabiting the Antipodes. Several uncommon 
species of petrel, as well as albatrosses and penguins 
were seen, all the birds being numbered in many 
thousands. In addition to Dr. Falla, the party con- 
sisted of E. G. Turbott (Auckland Museum), R. K. 
Dell (Dominion Museum), H. Ollerenshaw (Depart- 
ment of Internal Affairs), and two government sur- 
veyors. 

Bowling Green State University has organized a 
Council of the Division of Sciences to coordinate 
course offerings, recommend new ones, promote co- 
operation, and assist in administrative problems. 
Donald W. Bowman, professor of physics, is chair- 
man, and Frank C. Ogg, chairman of the Mathe- 
matics Department, is secretary. Division councils will 
also be established in the humanities and the social 
sciences. 


The University of California (Los Angeles) has 
established a Pacific Tropical Diseases Research Proj- 
ect under the direction of John F. Kessel, UCLA 
Medical School, who is now in Tahiti. Grants from 
Cornelius Crane, of the plumbing firm, William A. 
Robinson, author of Ten Thousand Leagues Over the 
Sea, and the Mormon Church will support the investi- 
gation. 


In a Career Pattern Study, Columbia University 
has embarked on a 20-year project in Middletown, 
N. Y. Donald E. Super, of Teachers College, is direc- 
tor of the study, which is designed to “provide a much 
clearer picture of vocational choice and adjustment.” 
Serving as guinea pigs are 143 eighth-grade and 144 
ninth-grade boys in the public schools. Some ques- 
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tionnaires have been especially prepared for the 
project; others are of the standardized type. Dr. 
Super and his staff of four full-time and three part- 
time workers will announce their preliminary findings 
at intervals. 


Dartmouth College is the recipient of the library 
of the polar regions assembled by Vilhjalmur Stefans- 
son. The material consists of 35,000 volumes, 18,000 
pamphlets, and many manuscripts, dealing not only 
with the geographical features of the polar regions, 
but also with the science, music, history, languages, 
folklore, and habits of arctic and antarctie peoples. 
There are also special collections on pre-Columbian 
relations between the Old and New Worlds, on nutri- 
tion work in the arctic, and a collection of medieval 
Ieelandie works. 


Tuskegee Institute will dedicate its new Carver 
Foundation Research Laboratories on Feb. 25. Henry 
Gilman, professor of chemistry at Iowa State, will 
be the speaker and will conduct an evening seminar. 


Yale University Medical School is sponsoring a 
marriage counseling clinic through its Departments of 
Psychiatry and Obstetrics and Gynecology. The clinic 
will serve couples in the New Haven area and will 
work in cooperation with other agencies that may wish 
to refer cases to it. It will also work with the Yale 
infertility clinic, now in its fifth year. The project will 
be assisted by a grant from the Planned Parenthood 
League of Connecticut and, if successful, it is planned 
to offer a course in counseling service at a professional 
level. 


Grants and Fellowships 


The American Heart Association has allocated funds 
totaling nearly $200,000 for studies to be conducted 
during the fiseal year beginning next July. The work 
of nine Established Investigators will be continued, 
and five new Investigators have been appointed. 
Eleven Research Fellowships were renewed and 12 new 
ones were instituted. Additional awards in the form 
of grants-in-aid to institutions will be made during the 
next few months. 


A new freshman scholarship, to be known as the 
Lillia Babbitt Hyde Honor Scholarship in Science, has 
been announced at Bryn Mawr. Applicants for admis- 
sion to the college may compete for the prize by sub- 
mitting an essay on a subject selected from a group of 
topics in biology, chemistry, or physics. The compe- 
tition closes on Apr. 1. For further details write to 
the Bryn Mawr director of admissions. 


Graduate assistantships for 1952-53 in the De- 
partment of Meteorology at Florida State University 
are offered on research projects being conducted for 
the Office of Naval Research and the Geophysical Re- 
search Division, Air Force Cambridge Research Cen- 
ter. For further information and application forms, 
which should be filed before May 1, write to Dean, 
Graduate School, Florida State University. 
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The Alfred R. Glancy Fund has been established at 
Lehigh by Alfred R. Glancy, of Atlanta, a 1903 
graduate. The fund will be used to provide scholar- 
ships and an annual award of $1,000 to a faculty 
member, not more than 35 years of age and below the 
rank of associate professor, who shows unusual 
promise of professional achievement and has con- 
tributed outstanding services to the university. The 
donor, a mechanical engineer, was president of Oak- 
land Motor, vice president of General Motors, and 
deputy chief of Army Ordnance in World War II. 


The annual Houghton Mifflin Literary Fellowship 
Awards are being offered for projects in either fiction 
or nonfiction. All manuscripts submitted will be econ- 
sidered for publication, whether or not they receive 
an award. Applications may be filed and material 
submitted at any time during the year; those received 
after Dee. 31 will be considered for next year’s com- 
petition. 


Merck & Co., Inc., has established a predoctoral 
fellowship in the College of Pharmacy of the Uni- 
versity of Florida, providing for an annual stipend 
of $1,200, plus $300 for supplies. The first Fellow 
is Louis D. King, who will work under C. H. Becker. 


National Research Corporation, of Cambridge, 
Mass., has formed The National Research Corporation 
Scientific Trust, to which a portion of the company’s 
net income has been contributed for the year ending 
Dee. 31, 1951. The corporation expects to support 
basi¢e research on a long-term basis. Trustees of the 
fund are Julius A. Stratton, MIT vice president and 
provost, and William A. Coolidge and Richard §. 
Morse, National Research officials. 


The Office of Naval Research, Psychophysiology 
Branch, Human Resources Division, has awarded con- 
tracts for the following research projects: Nervous 
Pathways and Connections of the Auditory System, 
G. L. Rasmussen, University of Buffalo; Visual and 
Stereoscopie Acuity for Moving Objects, E. J. Lud- 
vigh, Kresge Eye Institute; Visual Adaptation in 
Various Levels of Illumination, H. D. Baker, and 
Electrophysiological Studies of Chemoreceptors, 
Lloyd M. Beidler, Florida State; Retinal Factors in 
Motion Perception, H. G. Wagner, Johns Hopkins 
University; Display and Signal Pattern Discrimina- 
tion, Paul M. Fitts, and Design and Construction of a 
Colorimeter, Glenn A. Fry, Ohio State. 


Supported by a $600,000 grant from the John Hay 
Whitney Foundation, five small independent colleges, 
ordinarily unable to afford unusual teaching talent, 
will have the services for at least a year of outstanding 
professors who have reached retirement age at other 
institutions. The program also includes a plan to im- 
prove secondary school teaching through annual 
awards of graduate fellowships to 20 teachers in public 
high schools. Inquiries and applications should be 
directed to Elbert K. Fretwell, Jr., Administrative 
Committee, 1219 16th St., N.W., Washington 6, D. C. 
Applications must be filed by Apr. 1. 
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In the Laboratories 


The Solvay Process Division of Allied Chemical & 
Dye Corporation has formed an Organic Section to 
develop and manufacture organic chemicals and related 
products. C. 8. Fazel, new vice president of Solvay, 
will direct the project, with the assistance of F. O. 
Agel, director of development, and C. K. Lawrence, 
chief of research. A 650-acre site has been acquired 
near Orange, Tex., for the construction of a $5,000,000 
plant to manufacture ethylene glycol and ethylene 
oxide. 


Carnegie Institution of Washington is preparing a 
monograph, edited by John S. Burlew, on the mass cul- 
ture of algae, summarizing the work of its own investi- 
gators, as well as of some foreign researchers, in the 
field. Tentative publication date is April. 


At Hercules Powder Company David S. Bruce has 
been named manager of new products for the Cellu- 
lose Products Department; Petrus W. Meyeringh, vice 
president, director, and member of the Executive 
Committee, retired in December for reasons of health. 
Mr. Meyeringh is a native of Rotterdam, where he was 
president of the N. V. Netherlands Chemical and Raw 
Material Company. In 1923 he became associated with 
the N. V. Hereules Powder Company of Rotterdam 
and The Hague, coming to the U. 8S. in 1930 as man- 
ager of the Foreign Relations Department. William C. 
Hunt, assistant general manager of the Explosives 
Department, and Cornell H. Cordie, manager of ex- 
plosives development, have also retired, ending 38 
and 21 years, respectively, of association with the firm. 


Lindberg Instrument Company, Berkeley, Calif., 
has moved to larger quarters at 1808 Harmon &t., 
where the new plant will include full facilities for 
engineering research and the manufacture of fluid 
sound, the phonograph pickup cartridge employing 
the principles of fluid damping and coupling. 


Arthur D. Little, Inc., has added John Swift, former 
principal research engineer for Lever Brothers, to its 
Chemical Engineering Department. Joseph Voci, who 
has been assistant to the technical director of Penick 
& Ford, has also joined the department. 


Multi-Tron Laboratory, established four years ago 
in Chicago, has moved to new and larger quarters at 
4624 W. Washington Blvd. The company, headed by 
Nicholas D. Glyptis, is engaged in electronic research 
and in the design and manufacture of special-purpose 
tubes, precision assemblies for vacuum tubes, and in 
tool and die fabrication. 


The National Bureau of Standards has appointed 
Earle K. Plyler chief of the Radiometry Section of the 
Atomie and Radiation Physies Division. Widely 
known for his researches in molecular spectra and in- 
frared spectrometry, Dr. Plyler has been at NBS 
since 1945. In the NBS Institute for Numerica) 
Analysis in Los Angeles, Derrick H. Lehmer, former 
professor of mathematics at UCLA, has been ap- 
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pointed director of research. A new member of the 
Washington staff of the Thermodynamies Section is 
David E. Mann. 


Meetings and Elections 


J. Henry Walker, Department of Biology, Univer- 
sity of Alabama, has been elected president of the 
Alabama Academy of Science, and John Fincher, of 
Howard College, has been made president-elect. Vice 
presidents and section chairmen include Joseph F. 
Volker, Leo B. Roberts, Edgar C. Horton, R. Vance 
Miles, Jr., Howard Carr, James F. Sulzby, Jr., C. M. 
Farmer, and J. H. Johnson. William T. Wilks and 
Ralph L. Chermock were elected secretary and treas- 
urer, respectively. The 1952 meeting of the academy 
will be held at Spring Hill Feb. 29-Mar. 1. 

The following officers have been elected by the 
American Pharmaceutical Association and will be in- 
stalled at the annual meeting in Philadelphia Aug. 
17-23: R. Q. Richards, president; first and second 
vice presidents, Tom D. Rose and Charles F. Lanwer- 
meyer. The present officers, Don E. Francke, Joseph 
B. Burt, and John A. MacCartney, will function until 
the new officers take over. 


The Bureau of Biological Research of Rutgers Uni- 
versity devoted its October quarterly meeting to the 
dedication of the new Serological Museum Cold Room 
and Systematic Collection, and to scientific reports 
and consideration of the museum’s program. The cold 
room, designed to house and preserve an invalu- 
able collection of animal sera, was constructed with a 
grant from the Rockefeller Foundation. A full report 
of the meeting may be obtained from Alan A. Boyden, 
Director, Serological Museum, Rutgers. 


A diseussion on phase changes being organized by 
the International Union of Pure and Applied Physics 
Commission on Thermodynamics and the Société de 
Chimie Physique will be held in Paris June 3-7. Any- 
one who wishes to attend should write E. Bauer, Lab- 
oratoire de Chimie Physique, 11 rue Pierre Curie, 
Paris, or I. Prigogine, Université Libre de Bruxelles, 
Ave. Franklin D. Roosevelt, Bruxelles, Belgium. 


The thirty-third annual meeting of the Pacific Di- 
vision of the AAAS and its associated societies will 
be held at Oregon State College, Corvallis, June 16- 
21. Accommodations, including dining facilities, can 
be provided on the campus for 1,000 visitors, special 
accommodations being available for families with chil- 
dren. In addition, there are some hotel and motel ac- 
commodations in Corvallis and at Albany, ten miles 
away. Local arrangements are in charge of a General 
Committee, of which Henry P. Hansen, Graduate 
School, Oregon State, is chairman. 


Sigma Delta Epsilon elected the following officers at 
its meeting in Philadelphia: president, Elizabeth Mac- 
kay; vice presidents, Mildred Engelbrecht and Mary 
Keeffe; secretary, Helen Linkswiler; treasurer, 
Florence W. Lewis. Ethaline Cortelyou was elected 
to the Board of Directors. 
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Miscellaneous 


Prizes in a nation-wide essay contest, sponsored by 
the Gravity Research Foundation, on the subject of 
how to go about harnessing the power of gravity, went 
to Myron J. Lover ($1,000 first prize), William M. 
MacDonald, J. W. Beams, and J. M. Luttinger. Four 
additional awards of $100 each were given. 


The Lasker Awards for Medical Journalism will be 
presented at the annual dinner meeting of the National 
Association of Science Writers in Chicago June 10. 
All newspapermen and magazine writers who have 
written medical or health articles during 1951 are 
eligible; deadline for submission of entries is Mar. 
15. For entry blanks and other information write to 
the Nieman Foundation for Journalism, 44 Holyoke 
House, Cambridge 38, Mass. 


Rare chemicals wanted by the Registry of Rare 
Chemicals, 35 W. 33rd St., Chieago 16, include 
boron ethoxide; columbium (large, single crystals) ; 
tantalum (large, single crystals); methyl mereury 
iodide; 5,14-dimethyloctadecane; 2-chloroisophthalie 
acid; 9-anthraldehyde; 2,6-diamino-3,7-dimethylacri- 
dine; 4,5-dihydroxy-2-methylpyridine; 2-ethylhexane- 
dithiol-1,3; ethyl propiolate; 6,6’-diisocyanatodiethyl- 
sulfide; piperine; quinoline-8-earboxylic acid; methyl- 
isobutylamine; mannonie acid; oxythiamine; phos- 
photyrosine; adrenostene; galactonie acid; and pro- 
pylene tetramer. 


The winter lecture season of the Society of the 
Sigma Xi has been expertly designed from the stand- 
point of geographic coverage. Paul R. Burkholder, 
chairman of the Department of Plant Science at Yale 
University, diseussed “Cooperation and Conflict among 
Primitive Organisms” before 11 chapters and clubs in 
New England, New York, and Pennsylvania; Walter 
Orr Roberts has dealt with “Unsolved Problems of 
the Sun’s Atmosphere” at 16 meetings of clubs and 
chapters from Indiana to California; and Donald R. 
Griffin is currently touring the Southern states from 
Virginia to Louisiana, explaining “Sensory Physiology 
and the Orientation of Animals.” Especially note- 
worthy among the lectures sponsored by the society 
was the address of E. Newton Harvey on “Animal 
Light” at the Philadelphia meeting of the AAAS. 


A new U. S. Weather Station on Mauna Loa, Island 
of Hawaii, dedicated in December, marked the reali- 
zation of a recommendation made by the first Pan- 
Pacifie Scientifie Conference in Honolulu in 1920. The 
observatory, located at an elevation of 13,453 feet, 
highest accessible point in the inner Pacific area, is 
designed to operate for weeks without checking; even- 
tually it will be completely automatic. During 1952 
the existing equipment will be considerably augmented 
by an automatic radio relay to transmit, on call, tem- 
perature, pressure, rainfall, and wind direction and 
velocity, and a water vapor spectrometer to measure 
the absorption of solar radiation. A similar instrument 
will be installed at sea level in Hilo, for comparative 
measurements. 
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Technical Papers 


Translocation of Streptomycin in 
Bean Plants and its Effect on 
Bacterial Blights 


John W. Mitchell, William J. Zaumeyer, 
and W. Powell Anderson 
Bureau of Plant Industry, Soils, 


and Agricultural Engineering, USDA, 
Beltsville, Maryland 


Primary leaves of bean inoculated with the halo 
blight organism Pseudomonas medicaginis var. phaseo- 
licola (Burk., Stapp and Kotte) failed to develop 
symptoms of halo blight when a minute amount of 
streptomycin’ sulfate was placed on the stems of the 
plants prior to inoculation. Similar plants inoculated 
in a like manner developed very mild symptoms of the 
disease when dihydrostreptomycin sulfate was applied 
to their stems prior to inoculation. These antibiotics 
were apparently absorbed by the stems and translo- 
eated upward into the primary leaves in sufficient 
amounts to prevent growth and development of the 
organism. Of 12 antibiotics tested, streptomycin sul- 
fate and dihydrostreptomycin sulfate were highly 
effective against this organism (Table 1). Strepto- 
mycin sulfate did not affect growth of the plants a 
detectable amount, but dihydrostreptomycin sulfate 
checked theif growth very slightly at the dosage level 
used. 

In testing the antibiotics, a 1% mixture of each was 
made by dissolving 12.5 mg of the compound in 0.25 
g of Tween 20? and then adding 1 g of melted lanolin. 
The mixture was warmed and then stirred vigorously 
while it cooled. A small portion of the paste containing 
approximately 0.2 mg of the antibiotic was applied 
as a thin layer covering the internode immediately 
above the cotyledons of each plant. Ten seedlings of 
the Black Valentine variety grown in a greenhouse 
were used in testing each antibiotic. At the time of 
treatment their primary leaves were about 2 in. across 
and their trifoliate leaves were still folded in the 
terminal buds. 

Three days after the antibiotics were applied, the 
upper surfaces of the primary leaves of each plant 
were dusted lightly with No. 320 powdered carborun- 
dum and then rubbed with the bacterial suspension. 
A beef broth culture was incubated for about 48 hr 
and then diluted with water at the rate of 1:10. An 
equal number of comparable plants to which no anti- 
biotic had been applied were inoculated for compari- 
son. Primary leaves of these untreated plants devel- 
oped marked symptoms of the disease within 5-7 days 

1Streptomycin sulfate and dihydrostreptomycin sulfate 
supplied by Charles Pfizer and Co., Inc., Brooklyn, N. Y.; 
chloromycetin by Parke Davis and Co., Detroit, Mich.; the 
remaining antibiotics by Food and Drug Administration. 


2A sorbitol derivative obtainable from Atlas Powder Co., 
Wilmington, Del. 
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after inoculation, whereas plants to which strepto- 
mycin sulfate had been applied failed to develop symp- 
toms. This experiment was done 3 times with similar 
results each time. 

Comparable tests using the 12 antibiotics on plants 
inoculated with Xanthomonas phaseoli (E. F. Sm.) 
Dowson (the common blight organism) demonstrated 
that dihydrostreptomycin sulfate and streptomycin 
sulfate were absorbed by the stems and translocated 
to the primary leaves of bean plants in amounts which 
prevented the production of symptoms of common 
blight without appreciably affecting growth of the test 
plants. Terramycin hydrochloride and aureomycin 
hydrochloride reduced the severity of symptoms but 
injured the plants and suppressed growth. The other 
antibiotics did not reduce severity of symptoms ap- 
preciably. 


TABLE 1 


DEGREE OF LEAF INFECTION OF BEANS WITH THE HALO 
BLIGHT ORGANISM AFTER TREATMENT OF THE 
STEMS WITH VARIOUS ANTIBIOTICS 


Antibiotic Degree of 
infection 

Streptomycin sulfate . 
Dihydrostreptomycin sulfate Slight 
Terramycin hydrochloride Moderate 
Neomycin sulfate Marked 
Bacitracin, topical 
Antibiotic Q-19 
Aureomycin hydrochloride 
Threo D-chloromycetin 
Penicillin G potassium 


Streptomycin sulfate was absorbed by the stems of 
bean seedlings and translocated to trifoliate leaves 
6-8 in. from the point of treatment in sufficient 
amounts to reduce the incidence of infection and 
severity of symptoms produced by the halo blight 
organism. In this experiment, 0.2 mg of the antibiotic 
in the form of the paste previously described was 
applied in a band around the first internode of 8 
plants. A comparable number of untreated plants were 
used as controls. The trifoliate leaves were folded in 
the terminal buds at the time the antibiotic was ap- 
plied. Later, when they were approximately 2 in. long, 
leaflets of the first and seeond trifoliate leaves were 
inoculated with the halo blight organism as previ- 
ously described. All inoculated leaves on the untreated 
plants showed marked symptoms of the disease within 
1 week after inoculation. Forty-five per cent of the 
first trifoliate leaves of plants treated with the anti- 
biotic showed no symptoms, and the remainder devel- 
oped slight symptoms. All the second trifoliate leaves 
had developed symptoms at the end of this period, 
67% of them showing mild symptoms and the re- 
mainder moderately severe ones. 
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Streptomycin sulfate applied as a water solution 
at the rate of 1, 3, and 9 lbs of antibiotic/acre to soil 
in which bean seedlings were growing failed to reduce 
the incidence of infection or severity of symptoms 
that developed on their primary leaves inoculated with 
the halo blight organism. 

Bean plants treated with streptomycin sulfate 
failed to accumulate a sufficient amount of the anti- 
biotic in their seeds to affect the susceptibility to the 
halo blight organism of seedlings that developed from 
these seeds. In this experiment, the antibiotic was ap- 
plied as the paste previously described to those inter- 
nodes of relatively mature plants which subtended 
fruit clusters. Other plants were sprayed twice with 
an aqueous solution containing 0.1% of streptomycin 
sulfate. Pods approximately 2-3 in. long at the time 
of treatment were harvested at maturity; the seeds in 
these were planted, and the first trifoliate leaves of the 
resulting seedlings were inoculated with the halo blight 
organism. There was no apparent difference between 
the severity of symptoms that developed on seedlings 
from treated and on those from untreated parent 
plants. 

Several investigators have shown that roots of 
plants such as oats, lettuce, soybean, and lima bean 
ean absorb antibiotics such as aureomycin, strepto- 
mycin, and griseofulvin from aqueous solutions of 
these compounds and translocate them to the leaves 
and stems (1-3). Boyle (4) reported that penicillin in- 
jected into cactus stems diffused into near-by infected 
areas and killed Erwinia carnegieana Lightle, Stand- 
ring, and Brown. Others (5, 6) have reported that 
streptomycin, neomycin, bacitracin, chloromycetin, 
subtilin, and penicillin reduced the prevalence of halo 
blight when infected bean seeds were soaked in 
aqueous solutions of these antibiotics before planting. 

Absorption and translocation of an antibiotic by an 
aboveground plant part in sufficient amounts to retard 
or inhibit a bacterial disease have not been reported 
previously. It is concluded from the experiments re- 
ported here that dihydrostreptomycin sulfate and 
streptomycin sulfate were absorbed by the stems of 
bean seedlings and translocated upward to the primary 
leaves where, within a period of 3-4 days, they accu- 
mulated in sufficient amounts to inhibit or prevent the 
growth and development of the halo and common 
blight organisms. Within a week after application of 
streptomycin sulfate to the stems of bean seedlings, 
a sufficient amount of the chemical had been absorbed 
and translocated to the first and second trifoliate leaves 
to suppress development of the halo blight organism. 
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Metabolism of A-Androstene-3,17-Dione 


Frank Ungar’ and Ralph I. Dorfman* 


Departments of Biochemistry and Medicine, Western 
Reserve University and Lakeside Hospital, Cleveland, Obio, 
and The Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts 


A'-Androstene-3,17-dione has been isolated from 
pooled urines from healthy and diseased individuals 
(1). Saturation of ring A has been shown to occur 
when this steroid is incubated with fermenting yeast 
(2), since the product androstane-36,17B-diol was iso- 
lated. In the present study we have demonstrated that 
the oral administration of A'-androstene-3,17-dione 
gives rise to relatively large amounts of androsterone, 
isoandrosterone, and A? androstene-17-one in the 
urine (Table 1). The A? * *-androstene-17-one is con- 


TABLE 1 


URINARY METABOLITES OF 3.2 G A'-ANDROSTENE-3,17- 
DIONE FOLLOWING ORAL. ADMINISTRATION 


% Melting points in ° C* 
—— 2 
bo 
isolated 53 = 2 53 
<2 & < 66 
210 184-5. 163-4 
Androsterone 140 181-3 163—4 10.9 
A® or*-Androstene- 
17-one 125 104-6.5 156-8.5 3.9 
Isoandrosterone 55 175-7 115-7 1.7 


* Fischer-Johns apparatus—uncorrected. 


sidered to arise from androsterone, as a result of the 
chemical procedures employed during isolation (3-5). 

Over a 60-hr period, 3.2 g of A'-androstene-3,17- 
dione? was administered orally in capsules to an adult 
male with rheumatoid arthritis. The control value for 
17-ketosteroids for this individual was 9.8 mg/24 hr. 
The urine was collected during the treatment period 
and for 36 hr after treatment was stopped. The urine 
was extracted with butanol by the method of Venning 
(6), the butanol evaporated to dryness, and the residue 
subjected to simultaneous hydrolysis with HCl and 
extraction with benzene. The ketonic and nonketonic 
fractions were prepared using Girard’s reagent T. 
The ketonie fraction was chromatographed, using 
aluminum oxide as adsorbant, and eluted with carbon 
tetrachloride, followed by carbon tetrachloride con- 
taining 0.1, 0.2, and 0.3% ethanol, respectively. 

The ketonie fraction upon elution with carbon tetra- 
chloride yielded 125 mg A? * *-androstenone-17. Fur- 
ther elution with carbon tetrachloride containing 0.2% 
ethanol yielded 350 mg androsterone. The 6-ketonie 
fraction precipitated with digitonin yielded 55 mg iso- 

1 Present address: The Worcester Foundation for Experi- 
mental Biology, Shrewsbury, Mass. 


2A gift from the Chemical Specialties Co., Inc., New York 
City. 
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androsterone. No other products were identified from 
the various fractions. Endogenous excretion of andro- 
sterone and isoandrosterone during this period would 
be expected to be in the range of 8 mg and 0.4 mg, 
respectively. 

The main urinary metabolites isolated following ad- 
ministration of testosterone and A*-androstene-3,17- 
dione are androsterone, etiocholane-3-(«) -ol-17-one 
and isoandrosterone (7-10). The amounts of andro- 
sterone and isoandrosterone excreted following the 
administration of A'-androstenedione-3,17 are of the 
same order as those found following testosterone and 
At-androstene-3,17-dione administration. Etiocholane- 
3(a)-ol-17-one was not isolated in this experiment. 

The significance of the A'-C,, steroids is at present 
not clear. These studies indicate, however, that the 
in vivo reduction of the double bond at carbon 1 in 
ring A is accomplished in good yield, comparable to 
the in vivo reduction of the double bond at carbon 4 
in ring A. 
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Protection of Escherichia coli against 
Ultraviolet Radiation by Pretreatment 
with Carbon Monoxide* 


Roy B. Mefferd, Jr., and Thomas S. Matney 


Southwest Foundation for Research and Education, 
San Antonio, Texas 


Radiation damage to biological systems can be re- 
duced by manipulations which lower the oxidation 
state within the cell or its environment. This may be 
accomplished by removing the oxygen, by the addi- 
tion of various reducing agents, or by the use of 
metabolic inhibitors (1-3). Glycolytie inhibitors gen- 
erally do not protect (4). Cyanide and azide have 
been shown to impart increased resistance to rodents 
(1, 4) and Drosophila (2) if applied prior to x-irradi- 
ation. Table 1 demonstrates the protection rendered 
aerobic, log phase Escherichia coli cells against ultra- 
violet irradiation following pretreatment with 0.05 M 
NaCN for 30 min. Due to the established mutagenicity 
of cyanide (5, 6) and to its frequently irreversible 
inhibitory nature, light-reversible inhibition by carbon 


1 Aided by a grant from the Damon Runyon Foundation 
(DRIR-121). 
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TABLE 1 


PROTECTION OF Escherichia coli FROM ULTRAVIOLET 
RADIATION BY CYANIDE* 


Seconds ultraviolet 0 15 30 
Cells/mlf 155.0 5.1 0.03 
Control Percentage surviving 100.0 3.3 019 
Cells/ml* 131.0 6.6 19 
NaCNt Percentage surviving 100.0 5.04 0,145 


* Multiply all figures by 10°. 

+ Washed log phase cells. Decrease in numbers of the 
cyanide-treated culture accounted for by manipulations and 
cyanide toxicity. 

+ 0.05 M for 30 min prior to washing and irradiating. 


monoxide was utilized for further experiments. The 
intent was to block the terminal respiratory enzymes 
involved in passing electrons to oxygen. It seemed 
reasonable to believe that such a block should result 
in an accumulation of reduced enzymes in the cell 
and, thereby, in an increased resistance to radiation. 

Cultures were grown at 37° C to equal turbidity 
(log phase) in flasks of Difeo nutrient broth through 
which gases were bubbled to yield conditions of high 
aerobiosis (95% oxygen and 5% carbon dioxide), 
medium aerobiosis (air), mild anaerobiosis (methane), 
and strict anaerobiosis (methane atmosphere in a 
Brewer anaerobic jar heated for 45 min). A 20-ml 
aliquot of each culture was placed in a sterile Petri 
dish, gently agitated for 20 min to allow it to equili- 
brate with air, and then irradiated with ultraviolet 
light. Another aliquot of 100 ml of each culture was 
placed in a darkened vessel through which carbon 
monoxide (generated by dehydrating formie acid with 
concentrated sulfuric acid) was bubbled for 5 min. 
Controls remained constant at this time interval, but 
more extensive treatment yielded irreversible inhibi- 
tion. Immediately after the monoxide treatment two 
20-ml samples were placed in sterile Petri dishes. One 
covered plate was kept darkened, and the other was 
exposed to fluorescent light. After being gently agi- 
tated for 20 min, each was immediately irradiated 
with ultraviolet light. The equilibration served two 
purposes. The first was to allow diffusion of the 
various gases (CO, CH,, O,) from the media so that 
irradiation could be effected in air alone. The second 
was to reverse the monoxide inhibition in the samples 
exposed to light to enable the cells to respire, and in 
this manner regain a higher oxidation state prior to 
irradiation, while those held in the dark remained in 
a reduced (inhibited) condition. This exposure to air 
increased the sensitivity of the strictly anaerobic cells 
to some extent, but was essential in order to obtain 
comparable results. 

Cultures were exposed to a quartz ultraviolet lamp 
delivering radiations of about 90% 2537 A within a 
darkened chamber (35° C), which was sterilized by 
operating the lamp for 30 min prior to exposing the 
suspensions. Cultures were irradiated in open Petri 
dishes, which were gently agitated to ensure uniform 
exposure of the cells. Aliquots were withdrawn at 
intervals, diluted, and immediately plated in replicate 
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in Difeo nutrient agar for determination of survivors. 
All operations were carried out in a darkened room 
to limit photoreactivation. Plates were counted after 
3 days’ ineubation at 37° C. Data obtained from aver- 
aging replicate experiments are presented in Fig. 1. 
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Fic. 1. Comparative sensitivities of aerobic and anaerobic 
cells treated with carbon monoxide prior to ultraviolet irradi- 
ation. Cultures were grown in the following: Aerobic, 95% 
oxygen, and 5% carbon dioxide; mildly anaerobic, methane ; 
strictly anaerobic, methane in Brewer anaerobic jar. 


Results from the monoxide-inhibited aliquots which 
were exposed to visible light are not reported in the 
figure, since the results were almost identical with 
those of the controls. The protection accompanying 
monoxide inhibition is progressively lost following its 
reversal by light, if the cells are allowed to respire 
during this time. Short intervals of exposure to light 
prior to irradiation only partially reversed the inhi- 
bition, but 20 min exposure resulted in a loss of almost 
all the protective effect. No recovery occurred upon 
post-irradiation treatment with the monoxide. Hol- 
laender et al. (7) reported that anaerobically cultured 
E. coli cells exhibited a decreased sensitivity to x-rays. 
In our experiments we noted that anaerobic cultures 
were also more resistant to ultraviolet rays. Aerobic 
cells were markedly protected by carbon monoxide 
treatment. This is evident from the fact that mon- 
oxide-treated aerobic suspensions had approximately 
13 times as many survivors as the nontreated controls 
at 30 see irradiation. On the other hand, mildly 
anaerobic cells were protected to a lesser extent and 
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strictly anaerobic cells not at all. In the latter case, 
sinee the cells are already in a highly reduced state, 
a further reduction is impossible. This failure of 
anaerobic cells to derive additional protection, coupled 
with the protection rendered respiring (aerobic) cells, 
by monoxide- and eyanide-inhibition substantiates the 
thesis that this protective mechanism is due to the 
reduced state of the enzymes which result from the 
treatment. 
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Selection for DDT Resistance in a 
Beneficial Insect Parasite? 


D. P. Pielou and R. F. Glasser 


Dominion Parasite Laboratory, 
Belleville, Ontario, Canada 


Biological control of insects is often partially nulli- 
fied by the effects of chemical control; beneficial para- 
sites, as well as pests, are destroyed by the insecticides. 
Experiments are in progress in this laboratory to see 
whether it is possible to produce, by selective breed- 
ing, appreciable DDT resistance in insect parasites of 
pest insects. 

The work is being done with Macrocentrus ancyli- 
vorus Rohw. (Hymenoptera: Braconidae), an effec- 
tive parasite of the larvae of the oriental fruit moth 
Grapholitha molesta (Buseck). Mass propagation of 
this parasite is carried out by the method of Finney, 
Flanders, and Smith (1). The life cycle of the para- 
site is approximately 21 days, but this method in- 
volves continuous rearing with overlapping genera- 
tions, so that a fresh crop of newly emerged adults 
is produced each day. Every day for 3 min the in- 
sects are exposed to the insecticide in the form of a 
thin film of celloidin in which DDT erystals have been 
deposited (2). The survivors are counted 40 hr later 
and are then returned to the breeding unit to oviposit 
on young host larvae. Selection has been continued 
daily in this way for 9 months; during this period 
the films in use contained 23 ug of pure p-p-DDT /em*. 

Survival was initially about 30%. It increased 
rapidly and at the end of the first 4 months it was 
about 80%; this figure approximates to that for con- 
trol insects exposed on plain glass surfaces. This high 
level of survival persisted, under selection, for the 
remainder of the period. Selection is now being car- 
ried out at a higher DDT concentration. 

A more exact estimation of relative survival has 


1 Contribution No. 2872, Division of Entomology, Science 
Service, Department of Agriculture, Ottawa, Canada. 
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been made in a separate series of experiments, in 
which the results are susceptible to probit analysis. 
Large numbers of test insects were used. Evaluation 
of survival was made 40 hr after each test was com- 
pleted. Insects were exposed on films of the standard 
concentration mentioned for different periods of time. 
The probit regression lines fitted to the data show 
that the LD,, for the original stock, before selection 
began, was 2.59 min for females and 2.01 min for 
males (3). After 9 months of selection, the corre- 
sponding figures are 11.26 and 7.48 min. These indi- 
eate that the resistance of the females is 4.35 times, 
and that of the males 3.72 times, as great as that of 
the original stock. 

This increase is of the same order as that recorded 
in Drosophila melanogaster Meig. by Weiner and 
Crow (4), who used a different selection method and 
a different test surface. They recorded an increase in 
resistance of 3.22 times in females, and 4.47 times in 
males, after 1 year of selection. 

The results obtained with M. ancylivorus are re- 
garded as promising, but no releases are planned until 
the DDT resistance has been increased to the prac- 
ticable limit. 
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Study of the Light Metal Carbonyls Formed 
by the Reaction of Carbon Monoxide with 
Light Metals Dissolved in Liquid Ammonia’ 


Arthur F. Scott 
Department of Chemistry, Reed College, Portland, Oregon 


During the past few years we have been studying 
the nature of the products formed by the reaction of 
carbon monoxide with light metals dissolved in liquid 
ammonia. If the reaction is carried out so that the 
excess ammonia is allowed to evaporate after the 
metal has. completely reacted (as evidenced by the 
disappearance of the blue color), the resulting prod- 
uct is a solid and is referred to in the literature as a 
carbonyl. Measurements by Joannis (1, 2) and others 
of the ratio of weight of product to weight of initial 
metal sample indicate that these solid carbonyls have 
the composition expressed by the formula M(CO)n, 
where n is the electrovalence of the metal M. These 

1This work was supported by funds from the ONR under 
contract N8-onr-71600. The study has been underway for 
three years and has been participated in by a number of 
students, some of them as part of their senior thesis projects. 
Those whose work contributed directly to this report are 
Gordon D. Barnett, Herbert L. Hergert, John K. Long, Sidney 
Leahy, Henry Moe, L. Richard Roberts, P. R. Ryason, Grant 
A. Thorsen, Kdwin Ullman, and Francis F. Wong. Florence 


Lyle, Marion Besserman, and Roger York worked on the 
problem as research assistants. 
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solid carbonyls are extremely unstable and react in- 
stantaneously with traces of moisture or oxygen. Their 
instability has prevented the study of their properties 
except for a few investigations of the products formed 
upon decomposition. 

In our experiments we have found that the addition 
of ammonium chloride (or hydrogen sulfide) to the 
reaction product before evaporation of the liquid am- 
monia results in the formation of substances that are 
reasonably stable and susceptible to the usual meth- 
ods of handling and testing. 

When the sodium carbonyl is treated with am- 
monium chloride as described above, the final product 
is a mixture of several subsbtances. We have suc- 
ceeded in identifying three of these: rhodizonie acid, 
in the form of either the ammonium or the sodium 
salt; glycollic acid amide; and glyecollic acid. The 
amounts formed vary with conditions of the experi- 
ment. So far the evidence suggests that the best yields 
of rhodizonate and the amide (about 15-20% in the 
case of the amide, based on sodium consumed) are 
obtained when the sodium metal is added in small 
amounts at a time so that it is only slightly in excess 
during the reaction, and the greatest pains are taken 
to prevent the entrance of oxygen and moisture into 
the reaction flask. The product in the liquid am- 
monia is generally colored at the completion of the 
reaction and undergoes a color change upon adding 
ammonium chloride. In experiments under optimum 
conditions, the sodium carbonyl forms in the flask 
as a grape-colored product, and the addition of am- 
monium chloride converts it to dark-red. 

These results with sodium show that the reduction 
of carbon monoxide in liquid ammonia solution leads 
to the formation of rather varied and complex poly- 
merie units of carbon monoxide. There appears to 
have been only one previous attempt to identify the 
carbonyl products. Joannis (3) added water to the 
liquid ammonia solution of potassium carbonyl at the 
completion of the reaction and, from the stable prod- 
ucts he obtained, he was able to separate one which 
he identified as glycollic acid. In our experiments, 
glycollic acid amide is separated from the reaction 
products directly by extraction with dioxane or ether. 
Our experiments offer the first evidence also that a 
ring compound can be formed from carbon monoxide 
in liquid ammonia. It is of interest to recall here 
that Nietski and Benckisser (4) showed that carbon 
monoxide gas reacts with molten potassium to form 
a product which they identified as potassium hexa- 
hydroxybenzene. Attempts to duplicate the fused po- 
tassium reaction using other light metals have been 
reported as yielding negative results. 

In our experiments we have also used lithium, po- 
tassium, calcium, and barium for preparing car- 
bonyls. Although these experiments have not been 
carried out with the improved technique we have de- 
veloped for working with sodium, it is superficially 
evident that the products obtained with these metals 
will not necessarily be the same. Examination of the 
reaction product of potassium carbonyl by chromato- 
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graphic analysis has shown that this product contains 
three organic acids, one of which we have been able 
to identify as glycollic acid. It may be noted that we 
have found titration in glacial acetic acid to be a 
good method of analyzing the reaction product for 
rhodizonate. Our titration experiments suggest fur- 
thermore that this is a promising means of studying 
the rather puzzling barium salts of rhodizonie acid 
and related compounds. 
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Localization of Brain Tumors 
with Radioiodide!™ * 


Shelley N. Chou, George E. Moore, 
and James F. Marvin 


Departments of Surgery and Radiology, 
University of Minnesota Medical School, Minneapolis 


Radioactive diiodofluorescein (DIF*)? and radio- 
active iodinated. human serum albumin (RJHSA*)? 
have been employed with great success in isotope- 
encephalometric localization of brain tumors (1-4). 
These agents are not specific for cerebral tumor tissue. 
The localization obtained with an isotope-encephalom- 
eter is merely indicative of an area in the brain in 
which the blood-brain-barrier has been disrupted, thus 
allowing extravascular diffusion of anions. At this 
clinie a constant effort has been made to further 
simplify and improve the procedure. It has been 
demonstrated that iodine’*? as Nal** may be used 
in place of DIF* or RIHSA® and give very satisfac- 
tory results. 

The procedure calls for an oral administration of 
a tracer dose of NaI* of about 300/ue to the patient 
suspected of having a brain tumor and who has been 
“lugolized” to block the thyroid. Lugolization of the 
patient is accomplished by giving Lugol’s solution 10 
drops three times daily for 3-4 days starting 24 hr 
prior to the administration of the tracer. The effec- 
tiveness of this technique has been reported elsewhere 
(1). After lugolization, the thyroid uptake of I'* 
by the end of 24 hr is less than 1% of the administered 
dose. The NalI* is exereted rapidly through the urine 
(30-70% in the first 24 hr) ; thus 3-4 days of lugoli- 
zation are more than adequate to safeguard the thy- 
roid gland. 

Best results can be obtained by waiting for an hour 
after the oral administration of NaI* before the head 

2 Supported in part by grants from the National Cancer 
Institute of the U. S. Public Health Service and the U. 8. 
Atomic Enercy Commission. 

2 Both DIF* and RIHSA® are obtainable from Abbott Lab- 
oratories, North Chicago, Ill. 


* Obtained from Oak Ridge National Laboratory. (Note: 
Sometimes radioiodine™ is shipped as an iodate.) 
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survey is started. With the scintillation counter (5) 
at present in use the counting rate will reach, over 
different positions of the head, 4000-7000 /min. This 
is roughly half the epm obtained 24 hr following 
intravenous administration of RIHSA* of the same 
amount of activity as Nal*; or that obtained half an 
hour following intravenous administration of 4% me of 


DIF*. 


TABLE 1 


SumMMARY or 16 CASsEs* 


Patient IEM How verified Diagnosis 
G.O. No focus Negative angio- No tumor 
gram 
H.F. Left deep tem- Angiogram and Not operated 
poral focus air study upon be- 
cause of 
advanced 
heart dis- 
ease 
J.K. Left deep Angiogram A-V angioma 
frontotem- 
poral focus 
G.T. Right tem- Craniotomy Glioblastoma 
poral focus 
C.H. Right frontal “ Astrocytoma 
focus 
F.L. Left temporal Metastatic 
focus tumor 
P.M. Anterior fossa = Olfactory 
focus, prob- grove men- 
ably midline ingioma 
L.H. Left fronto- X-ray Metastatic 
temporal from 
focus breast can- 
cer 
D.V. Right midtem- Craniotomy Astrocytoma 
poral 
J.H. Right temporal- Negative air No tumor 
parietal study 
E.R. No focus Negative air ee 
study 
M.S. Left post- Craniotomy Chronie in- 
fossa focus flamma- 
tory proc- 
ess 
Right temporal Glioblastoma 
focus 


* Nine tumors correctly diagnosed, 2 tumors ruled out, 1 
chronic inflammatory focus localized, 1 false positive, 3 under 
observation. 


Up to the time of this report 16 patients have been 
studied with this technique. A summary of the isotope- 
encephalometric and other diagnostic and/or opera- 
tive findings is given in Table 1. 

Table 2 illustrates a case of correct localization by 
using Nal*. 

In this case, the highest “differential uptake” ever 
recorded in this clinic with I***-containing tracers was 
obtained. In most of the tumor-positive patients of 
this group the “differential uptake” was greater as 
compared with those of the same types of tumors sub- 
jected to either the DIF* or RIHSA® techniques re- 
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TABLE 2* 


Position epm %D 
—_——> 492 
Anterior temporal region 9 = a L. 2.5 
5325 
Midtemporal ‘¢ 22 
Midtemporal R————> 5614 48 
(above ears) L———> 2916 
—— 367 
Posterior temporal —> 679 


3147 


*D.V.34 U.H. 814982 7-2-51. 
Tracer: 1131 100 
Counter: scintillation. 


Interpretation: Extensive focus in right frontotemporal 
region. Craniotomy: Extensive cystic astrocytoma in right 
frontal and temporal lobes. 


ported previously. Further data are needed to clearly 
substantiate this point. 

If the high “uptake” of (I-)'!** in tumor tissue is 
due to disruption of blood-brain-barrier (BBB), plus 
an abnormality of protein-binding in the tumor tissue, 
it would be reasonable to venture the hypothesis that 
(I-)181, being a negative ion, will readily penetrate 
through the disrupted BBB and be bound to “abnor- 
mal protein radicals” present in the tumor tissue. 
Since Nal* per se will supply more available (I-)*** 
than either DIF* or RIHSA"*, the high difference of 
uptake seems to be reasonable. 

The advantages of (I-)1* are: (1) economy, (2) 
ease of oral administration, and (3) adequate locali- 
zation characteristics. 
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Mechanical Group Therapy* 


Ernst Schmidhofer 


Veterans Administration, Kennedy Hospital, 
Memphis, Tennessee 


Therapeutic relaxation (TR) purports to be pri- 
marily a self-help treatment system. It can be used for 
individuals or groups, with or without a recording 
device. The treatment for all patients is the same. No 
effort is made to select those with a particular type 
of disease or disorder for this therapy. Some symp- 

1 Published with permission of the chief medical director, 
Department of Medicine and Surgery, Veterans Administra- 


tion, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the author. 
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tomatic improvement has been reported by most pa- 
tients. TR can also be used prophylactically from the 
mental health standpoint. 

This mental health program is recorded on reels of 
tape. Each daytime broadcast is divided into a half- 
hour discussion period and a half-hour treatment 
period. The 100 discussion periods are of four general 
types, which serve in part to give plausible explana- 
tions for the whys and wherefores of the treatment 
periods and the sleep program. The 20 daytime treat- 
ment periods are made up of a series of simple repeti- 
tive phrases (recitations) that have been recorded at 
a monopitch. The scanning, droning monotone is in- 
tended to create a soporific effect. The sleep program 
is comprised of these recitations only. 

A reel of tape plays for 30 min. Each of the 20 reels 
is used for both the treatment periods and the sleep 
program, and each reel contains a different set of 
recitations. Each reel has its set of 8 recitations re- 
corded on both sides of the tape. When one side of a 
reel has been played out, it is “paneaked” by a nurse 
or hospital aide. Thus, time is not lost in rewinding. 

It is believed that two of the recitations—the first 
and the eighth—can be very important. For this rea- 
son, both appear on each of the 20 reels. Each lasts 
for 6 min as compared with 3 min for each of the in- 
termediate six recitations. The first recitation is “I can 
rid myself of any symptoms, completely and in less 
than a minute.” The eighth recitation is “I’m not 
overly dependent on medicines or doctors.” 

Periodically, the phrase “Pay attention, pay at- 
tention” is heard because the recitations used all 
through the night are also broadeast during the treat- 
ment periods of each forenoon and afternoon program. 
For the same reason the phrase “Mind a blank, re- 
laxing more” appears from time to time. 

The daytime program schedule is essentially as 
follows: Between 9: 00 and 10:15 a.m., between 1: 00 
and 2:15 p.m., and between 4: 00 and 4: 30 p.m. This 
last half-hour is a “live” group therapy period and is 
held the first 4 workdays of each week. All other por- 
tions are transcribed and broadeast 7 days a week. 

Sleep program. It is difficult in some ways to sepa- 
rate the night portion of TR from the remainder of 
the mental health program. I hasten to say that the 
benefits to be mentioned later are not to be ascribed 
to the sleep program alone. The sleep therapy com- 
ponent of TR was first used at the Aiea Heights Naval 
Hospital in June 1945. The opportunity for consider- 
ably more extended observations did not appear until 
five years later, when the sleep treatment study was 
renewed on the neuropsychiatric service at Kennedy 
Hospital in May 1950. 

Recitations constitute the sleep program, which is 
broadcast 7 nights a week. Wires run from the tape 
recorder to a loudspeaker on each of the five wards 
of this neuropsychiatric service. The volume levels can 
be controlled independently from each adjacent 
nurse’s office. 

Because the sleep program reels are also used dur- 
ing the treatment periods in the daytime therapy ses- 


Science, Vol. 115 


| 
— 
| 
4 
| 
| 
= 


sions, each of the 20 reels begins: “Remember to get 
a checkup from your doctor every three months. Let 
the lst of January, the 1st of April, the 1st of July, 
and the Ist of October remind you of your appoint- 
ment.” This is followed by: “Relaxing more, relaxing 
more, relaxing more, relexing more.” Then come the 
recitations themselves. 

The sleep program begins at 10 p.m. and continues 
uninterruptedly through the night. Although the pa- 
tients are roused at 6 A.m., the recordings are played 
for another hour thereafter. The recitations are con- 
tinued during the hour from 6:00 to 7:00 a.m. for 
several reasons: (1) The patients receive one more 
hour of this kind of therapy than they otherwise 
would. (2) They are thereby given facilitated oppor- 
tunity to apply one of the techniques (reciting) of 
TR while they arise, dress, and prepare their toilet. 
(3) It is believed that this first hour of their day may 
be an important one from a psychotherapeutic stand- 
point. (4) It is assumed that this annexation to the 
sleep program may serve a useful function in forming 
some sort of continuum which can link and influence 
the various states and degrees of consciousness in both 
sleep and wakefulness. 

A good volume index to use is a level just distinetly 
audible to the patients farthest from the loudspeaker. 
The vocal pitch of the last two repetitions of the 
eighth recitation is dropped half a step. This lowering 
of one note can serve as a signal to the nurse or aide 
operating the tape recorder. It means that 30 see re- 
main before the reel should be “pancaked.” 

Clinical experience indicates that patients do not 
become dependent on the sleep program for sleep at 
night. This statement is based on informal questioning 
of those patients who return from week-end passes, 
and from information obtained after patients have 
been discharged from Kennedy Hospital. 

Results. Most patients have reported gratifying re- 
sults within 2-4 weeks after their admission to the NP 
service. Some have stated that they are able to take 
daytime naps for the first time in their lives. Others 
say sleep becomes less fitful and more refreshing. 
Terror dreams are reported as being replaced by more 
pleasant ones, and the frequency of dreams of all sorts 
is allegedly reduced. 

Subjective and objective reports indicate a general 
decrease in the amount of awakening during the night. 
There is less arising to smoke, to pace about restlessly, 
and to void urine. Many patients seem to be successful 
in freeing themselves of symptoms through their in- 
dependent use of recitations. 

Disadvantages during inauguration. (1) The in- 
auguration of TR at a facility is nearly always met 
with indignation and resentment by the patients. 
Their disordered thinking makes them highly ineredu- 
lous as to its merits—of the sleep program especially. 
(2) Some nurse or aide nearly always points out to 
patients that the mechanics of the method are as 
ridiculous as the claims for it are preposterous. (3) 
Hospital administrators and trustees nearly always 
express grave concern that the reputation of the hos- 
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pital may be placed in jeopardy. They take the posi- 
tion that the method is beguiling in its simplicity, 
iconoclastic in its theory, and unconventional in its 
practice. (4) The uninitiated medical staff members 
nearly always receive its inauguration with poorly 
concealed disrespect and skepticism. Its working prin- 
ciples are considered by them to be manifestly out- 
moded and historically ineffectual. (5) The latitude 
beween the success and failure of the clinical results 
appears to be narrow. Good results are in part con- 
tingent on rigorous adherence to the precise and exact 
execution of certain of its principles. The effective 
therapist must be positive, vigorous, and foreeful in 
his support of such a program. Such a stand is unten- 
able for those who feel constrained to give relentless 
emphasis to the importance of client-centered, non- 
directive, conflict-diluting, ecomplex-resolving, and in- 
sight-promoting methods. 

Advantages after establishment. (1) Clinical im- 
pression suggests that the average hospital stay is 
shorter than it might be without the sleep program. 
(2) There is a conspicuous decrease in the amount 
of medication preseribed and requested. (3) Insofar 
as has been determined, none of the results seems to 
be harmful. (4) The number of patients who ean be 
treated in this way need be limited only by such 
physical factors as available beds, speakers, wiring, 
ete. (5) Reciting at bedtime is one of the principles of 
TR that the patients are encouraged to use after they 
leave Kennedy Hospital. It now seems quite certain 
that this procedure is one of those that can help to 
stave off recurrence of symptoms. (6) Because it is 
recorded, this type of therapy can be mechanically 
administered by anyone who can learn to operate a 
tape recorder. The related advantages to overburdened 
practitioners must be obvious. 

Considerable thought has been given to a search for 
a suitable control group. To date, no satisfactory in- 
vestigation has been devised for dividing the Ken- 
nedy patients into two matched groups, control and 
experimental. 

Determination and evaluation of the factors that 
may contribute to the professed symptomatic bene- 
fits should include consideration of a therapist’s in- 
terest in and influence upon his patients. Awareness 
that their doctor is doing something for them re- 
peatedly makes many patients feel better. And TR is 
a sustaining type of program. 

The first recitation almost always provokes ex- 
postulation. Here, again, the diseussion periods at- 
tempt to clear up misunderstandings. For example, 
the point is repeatedly made that “I can rid myself 
of any symptoms, completely and in less than a min- 
ute” does not imply that incurable disease melts away 
before this ennobling incantation. Specific exceptions 
are given throughout the daytime portions of TR. 
Furthermore, numerous clinical observations and cer- 
tain neurophysiologie considerations detract from the 
humorous regard with which that recitation is initially 
received. 

When viewed through the eyes of the general 
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semanticist or in the light of the principle of negative 
feedback, more sobering possibilities loom on the 
horizon. It would appear that patterns of reverberat- 
ing circuits constitute a singular manifestation of the 
behavior of the nervous system. A large segment of 
the philosophy of TR revolves about reiteration. Repe- 
titiousness characterizes especially the sleep program 
and the treatment periods. Such perseveration may 
influence decisively those patterns that already are or 
ean become clinically significant. 


Manuscript received September 17, 1951. 


Water of Crystallization in the Plant-Growth 
Regulator a-Naphthaleneacetic Acid 
and its Salts* 


Willis A. Gortner 


Department of Chemistry, 
Pineapple Research Institute of Hawaii, Honolulu 


a-Naphthaleneacetic acid or its sodium salt has been 
used extensively as a plant-growth regulator. Some 
laboratories, including our own (1), have used this 
growth substance as the standard of comparison in 
screening chemicals for growth-regulator activity. 
However, caution must be used where accurate knowl- 
edge of dosage is essential, since the sodium salt may 
vary in its content of biologically active chemical 
owing to water of crystallization. 

Although the literature does not refer to the exist- 
ence of water of crystallization for naphthaleneacetic 
acid or its salts, data reported here indicate that under 
normal humidity conditions the sodium salt may con- 
tain 4 molecules of water and the potassium salt 1 
molecule of water, with the free o-naphthaleneacetic 
acid remaining anhydrous. 

Varying degrees of hydration were observed in 
several lots of naphthaleneacetic acid and its potas- 
sium and sodium salts. Pure naphthaleneacetice acid 
appears to be free of water of crystallization. Dry- 
ing at 100° C resulted in a weight loss of only 0.6%. 
Potassium naphthaleneacetate has 1 molecule of water 
of erystallization under Honolulu storage conditions. 
C,,H,CH,COOK: H,0 has a theoretical water con- 
tent of 7.4%, whereas the one sample tested lost 7.6% 
on oven-drying. 

Sodium naphthaleneacetate appears to have 4 mole- 
cules of water of crystallization under Honolulu stor- 
age conditions. C,,H,CH,COONa:4H,0 has a theo- 
retical water content of 25.7%. Five of 6 samples 
of this salt tested had a water content of this order 
of magnitude. The sixth sample contained approxi- 
mately 3 molecules of water (found = 18.0-20.6; 
theory = 20.6%) but when placed in a humid en- 
vironment (80% RH) immediately took up an addi- 
tional molecule of water; a purified sample of the 


1 Published with the approval of the director as Technical 
Paper No. 193 of the Pineapple Research Institute of 
Hawaii. Acknowledgment is made of the technical assistance 
of Martha Kent and Laura Okubo. 
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% CHANGE IN WEIGHT AT EQUILIBRIUM 


Fic. 1. Effect of relative humidity on gain or loss in 
weight of hydrated sodium a-naphthaleneacetate. 


sodium salt already containing 4 molecules of water 
of crystallization as evidenced by a water content of 
25.5% remained essentially unchanged in the humid 
atmosphere. Sample #6 was obtained from the Pine- 
apple Research Institute Experiment Station in 
Wahiawa, Oahu, and apparently had been stored in 
a dry, hot warehouse, where some of the water of 
crystallization was driven off. 

The effect of humidity on hydration of sodium 
naphthaleneacetate is shown in Fig. 1. One-gram sam- 
ples of recrystallized salt containing 25.5% water 
(100° oven) were weighed into tared beakers and 
placed in desiceators containing water or 18, 23, 28, 
38, 48, 51, 53, 56, 59, or 95% sulfurie acid. These 
desiccators thus represented relative humidities of 
100, 90, 85, 80, 60, 40, 35, 30, 25, 20, and 0%, re- 
spectively (2). The samples were left in the desic- 
eators for 6 days; all had reached equilibrium in 3 
days except in the saturated atmosphere. 

It is clear that hydrated sodium naphthaleneacetate 
readily loses water of crystallization, even at room 
temperature in an atmosphere of 25% relative hu- 
midity. This is in contrast to the potassium salt, 
which lost only 0.6% water after 3 days in a desic- 
eator over 95% H,SO,, but which lost 7.6% of its 
weight as water after 1 day at 100° C. Both the 
potassium and sodium salts rehydrated to 1 and 4 
molecules of water, respectively, when the anhydrous 
samples were again exposed to the open air. 

The composition of sodium naphthaleneacetate re- 
mains constant over the humidity range of 35-90%, 
but when the humidity drops from 35 to 25%, all 
4 molecules of water come off. This is significant, 
sinee in biological testing for plant-growth-regulator 
activity, the reported dose could be in error by over 
25%, depending on whether the chemical was kept 
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in a desiccator or exposed to the atmosphere of the 
laboratory. 
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Increased Mast Cells in the Thymus of 
X-Irradiated Hamsters*? 


Margaret A. Kelsall and Edward D. Crabb? 


Beta Sigma Phi Cancer Research Foundation and 
Department of Biology, University of Colorado, Boulder 


Several investigators have observed an increase of 
tissue mast cells in the thymus of irradiated animals. 
However, Murray (1) cautions that this increase in 
mast cells may be more apparent than real, since it 
may result from condensation of stroma following 


depletion of lymphocytes in the thymus. Because of 
the similarities between the granules in tissue mast 
cells and heparin and the parallelism between the mast 
cell content and the amount of extractable heparin in 
certain organs (2, 3), an actual increase in these cells 
may be significant in the occurrence of hemorrhage 
during the postirradiation syndrome. 

Thirty-four hamsters were individually subjected 
to one exposure of x-rays while confined, with am- 
ple turning room, in a No. 4 hardware cloth cage 
2.5” x 3.5” x 5.0”. Each animal received a total body 
dose of 995 r or 1200 r, determined in air with a 
Victoreen r-meter. The factors used were 200 kv, 152 
v, and 20 ma, with 1.00-mm Al filter, at 36 em dis- 
tance, which delivered 181 r/min. 

Four groups of hamsters were used to determine 
the effect that thymic involution produced by means 
other than irradiation has upon the number of mast 
cells. Group 1 received 3-21 subpannicular injections 
of cortisone acetate (Merck, 0.15 mg/100 g body wt) 
over a period of 10-31 days; group 2, from 1 to 3 


TABLE 1 
NuMBER OF Mast CELLS Per Cross SECTION or A Lose OF THE THYMUS 


No. hamsters 


No. mast cells per cross section of a lobe 


(sex) Extremes of age 
F M 18-25 26-50 51-75 76-100 101-200 200+ 

Control. .......... 6 12 38-387 9 8 1 
Pregnant ........ 14 72-260 3 4 5 1 1 
Postpartum plltate 7 93-237 1 5 1 
Fetal tissue ....... 7 78-101 4 3 
 _ a 4 11 80-229 6 7 2 
Alcohol ...... 3 7 79-224 3 6 1 
ee 5 92-207 2 3 
COrtisOMe 9 31-300 5 4 

Irradiated 
Stage of depletion 
2 62-170 2 
16 5 96-300 6 12 3 
Extreme... ae 1 9 119-382 6 1 3 
2 101-172 2 

TABLE 2 
SoME POSTIRRADIATION RELATIONS TO THYMIC INVERSION 

Stage of Reduction of Lymphocytes/cu Extreme 

thymic D ay s after No. animals thymus from mm jugular thrombocy- Macroscopic. 

depletion irradiation used neomel blood topenia* hemorrhages 
ae 7-10 2 1/2-1/4 822-1375 1 0 
Inversion 8-18 20 1/2-1/10 663 18 11 
Extreme “= 6-10 10 1/4-1/10 28— 653 10 6 
Recovery 31-33 2 1/3-3/4 2590-2716 0 0 


* The figures indicate number of hamsters. 


2A preliminary report. 


2 This investigation was supported by the Beta Sigma Phi 
International Endowment Fund. 

*We are indebted to the Colorado Sanitarium, Boulder, 
through the courtesy of Mable Page, director of the X-Ray 
Department, for irradiating the hamsters; to the Upjohn 
Company for supplying part of the adrenal cortex extract ; 
and to Merck & Co., Inc., for supplying part of the cortisone 
used in this investigation. 
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injections of adrenal cortex extract in 10% aleohol 
(ACE, Upjohn, 50 dog units/100 g body wt) over a 
period of 1-7 days; group 3, 10% alcohol in amounts 
and time equivalent to that received by group 2; 
group 4 was kept on a reduced amount of the regular 
fod until 30-40% of the initial weights was lost. 
For comparison the thymi of normal males and 
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females, pregnant, and postpartum hamsters were 
studied (Table 1). In addition, 7 males were killed 
3 days after injection of 1-2 ml of minced dead fetal 
tissue in saline to determine if the presence of partly 
resorbed fetuses (estimated to have been dead about 
3 days) might have caused the increase in mast cells 
in 2 of the pregnant hamsters. The thymi were fixed 
in sublimate-aleohol, embedded in wax, sectioned at 
6 wu, and stained with aqueous toluidine blue. This 
method clearly demonstrated the mast cells in all sec- 
tions of the thymus of each group of hamsters. 

In order to determine the relation of decrease in 
size of the thymus to the number of tissue mast cells 
(4) present, camera lucida tracings were made of 
cross sections of lobes, and the number of mast cells 
per section was determined by actual count. Leucocyte 
counts and smears were made of blood from the jug- 
ular vein after cervical fracture and before the heart 
ceased beating. 

Mast cells ranged from 18 to 65/cross section of a 
thymic lobe of control, pregnant, or postpartum ham- 
sters, with the exception of 2 females that had partly 
resorbed fetuses (Table 1). Resorption of fetal tissue 
did not appear to be the causative factor, for the 
number of mast cells was not increased in the 7 adults 
injected with minced dead fetal tissue (Table 1). No 
variation due to age differences of 38-387 days was 
found in the number of mast cells, although the thymi 
of older hamsters were considerably smaller. Slight 
depletion of the thymus by 1-3 injections of ACE, 
and extreme depletion by cortisone or starvation, did 
not increase the mast cells per cross section, although 
the thymi of these groups were reduced to 14-1 nor- 
mal size and had marked condensation of the stroma. 

A significant increase of mast cells occurred in all 
20 of the 34 irradiated hamsters which had thymi in 
the inversion (shift of lymphocytes from cortex to 
medulla) stage of involution. Fifteen of the 20 had 
over 100 mast cells/cross section, more than twice the 
number that occurred in sections of the thymus of all 
other groups except 2 of the pregnant hamsters 
(Table 1). 

In the irradiated group, thymi of the 10 animals in 
the extreme depletion stage were as small as those in 
the inversion stage—or smaller (14—1/10 normal size) ; 
they had fewer lymphocytes and more condensed 
stroma, but no increase in the number of mast cells 
like those thymi in the inversion stage. 

Macroscopic gastroenteric hemorrhage occurred in 
11 of 20 hamsters in the inversion stage of thymic 
depletion and in 6 of 10 with extreme depletion of the 
thymus. Since mast cells are considered to be a source 
of heparin, their increase during involution may aug- 
ment the effects of the thrombocytopenia that occurred 
in all the irradiated hamsters (Table 2). 
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Tetrahydropyrimidine Derivatives as 
Potential Foliage Fungicides 


Wm. E. Rader, C. M. Monroe, and R. R. Whetstone 


Shell Agricultural Laboratory, Modesto, and 
Shell Development Company, Emeryville, California 


In the course of a study of the fungitoxicity of some 
organic chemicals, a group of derivatives of tetra- 
hydropyrimidine was found to constitute a new class 
of compounds possessing high fungistatie value. Vari- 
ous materials in this class have been prepared and 
evaluated in the laboratory and greenhouse; results 
are summarized in this paper. 

The 2-alkyl or 2-aryl tetrahydropyrimidines listed 
in Table 1 were prepared (usually in good yield) by 
reaction of 2,4-diamino-2-methyl-pentane or 1,3- 
diaminopropane with the appropriate acid or its 
methyl or ethyl ester. A side product in the reaction 
of acid with diamine was the salt of the tetrahydro- 
pyrimidine with the starting acid; production of this 
side product was minimized by heating the reaction 
mixture above 250° C. 2-Mercapto-4,4,6-trimethy]- 
tetrahydropyrimidine was obtained through the re- 
action of 2,4-diamino-2-methylpentane with carbon 
bisulfide. 

The slide-germination method (1) was used for the 
determination of the fungistatie LD;, values. This 
method consists essentially of placing a given con- 
centration of spores in contact with a known concen- 


TABLE 1 
FUNGISTATIC LD, VALUES OF TETRAHYDKOPYRIMIDINES 
LD, values (ppm) 


A. circinans M. fructicola 
2-Heptyl-4,4,6-trimethyl- 


tetrahydropyrimidine 180.0 36.0 
2-Undecy1-4,4,6-trimethyl- 

tetrahydropyrimidine 2.5 5.0 
2-Pentadecyl-4,4,6-trimethyl- 

tetrahydropyrimidine 0.54 0.13 
2-Heptadecyl-4,4,6-trimethyl- 

tetrahydropyrimidine 0.29 0.13 
2-(8’-Heptadeceny]) -4,4,6-tri- 

methyltetrahydropyrimidine 1.90 0.78 
2-Heneicosy]-4,4,6-trimethyl- 

tetrahydropyrimidine 25.0 9.0 
2-§-Pyridyl-4,4,6-trimethy]- 

tetrahydropyrimidine 800.0 36.0 
2-p-Toly]l-4,4,6-trimethyl- 

tetrahydropyrimidine 360.0 180.0 


2-p-Octylphenyl-4,4,6-tri- 
methyltetrahydropyrimidine 16.0 18.0 
2-Phenoxymethy1-4,4,6-tri- 


methyltetrahydropyrimidine 180.0 180.0 
2-Mercapto-4,4,6-trimethy]- 

tetrahydropyrimidine 2000.0 2000.0 
2-Heptadecyltetrahydro- 

pyrimidine 5.0 2.5 
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tration of chemical, and recording percentage germi- 
nation after incubation for 24 hr at 21° C. The test 
fungi used were Monilinia fructicola (Wint.) Honey 
and Alternaria circinans (Berk. and Curt.) Bolle. 

Data obtained in this way are presented in Table 1. 
It may be seen that in the case of the 2-substituted- 
4,4,6-trimethyltetrahydropyrimidines the fungistatic 
effectiveness was strongly dependent upon the nature 
of the substituent in the 2-position. When this sub- 
stituent was an n-alkyl group, a maximum toxicity to 
fungus spores was reached at an alkyl chain length of 
approximately 17 carbon atoms, beyond which fungi- 
toxicity decreased. In this respect these homologs re- 
semble the glyoxalidines (2). It may also be seen that 
those compounds tested having other subStituents in 
the 2-position were less fungitoxie than the n-alkyl 
homologs. The three methyl groups on the ring en- 
hanced the effectiveness of these compounds, as shown 
by the fact that 2-heptadecyl-4,4,6-trimethy!tetra- 
hydropyrimidine was markedly more fungitoxie than 
2-heptadecyltetrahydropyrimidine. 

Greenhouse tests with these 2-alkyl-4,4,6-trimethyl- 
tetrahydropyrimidine homologs have shown that 
phytotoxicity is at a minimum with the compound con- 
taining the 2-heptadecyl group. Late blight of toma- 
toes [Phytophthora infestans (Mont.) deBy.] was 
controlled in the greenhouse with a spray containing 
approximately 1.5 oz of this eompound/100 gal 


spray/acre, and phytotoxicity was noted at approxi- 
mately 6 0z/100 gal spray/acre. Late blight of celery 
(Septoria apii-graveolentis Dorog.) was controlled at 
6 0z/100 gal spray, and no injury was noted. No con- 
trol was obtained on powdery mildew of beans 
(Erysiphe polygoni D. C. ), and only moderate con- 
trol of rust on beans [Uromyces appendiculatus 
(Pers.) Lev.]. 

Only preliminary field assessment of the efficacy 
of these compounds has been made. However, succes- 
sive sprayings in field plots on tomatoes and potatoes 
have shown that with some formulations there can be 
an accumulative effect of the tetrahydropyrimidines 
with injury appearing after 4-6 applications. Phyto- 
toxie response is noted in the form of bronzing and 
necrosis of the leaves or, in mild cases on potatoes, a 
rugosity of the foliage. 

On the basis of preliminary laboratory and green- 
house tests, it would appear that the alkyltetrahydro- 
pyrimidines possess high fungistatic value and merit 
further testing as foliage fungicides. 
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Comments and Communications 


Preparing Lantern Slides 


THE filing system used by Ciba Pharmaceutical 
Products, Ine. (Screncg, 114, 308 [1951]), is almost 
identical with that used for filing lantern slides by the 
Illinois Geological Survey in its handling of geolog- 
ical subjects. When a slide is turned in for filing, it is 
given a serial number. Several 4” x 6” cards are made 
for each slide for cross-reference purposes. On the left 
side of each of the cards is mounted a photographic 
print of the slide, made from the slide negative. The 
title is typed at the side of the print. Each card re- 
ceives a subject classification, which is typed across 
the top of the card; the cards are then filed alpha- 
betically according to the subject classification. 

On cards in a separate part of the subject index we 
have recorded numbers of slides used by staff members 
to illustrate papers or addresses they have given. 
These contain title of the paper, date and place of 
presentation, and numbers of the slides used. One copy 
is filed with the manuscript. 

Several years ago, before converting to the system 
now in use, we often found it difficult to locate 
promptly a particular slide because it may have been 
filed in any one of several major subject classifications. 
For instance, a slide of a geologic map of Illinois, 
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which also showed locations of coal mines and prin- 
cipal shipping routes, might have been found under 
“Coal,” “Geologie Maps,” or “Economies.” This situ- 
ation is not serious in a small collection, when it takes 
only a few minutes to pick up all the slides filed in 
several categories and look at them individually. 
When, however, it means looking at several hundred 
slides, it is another matter. 

An additional advantage of the system now in use 
is that our 3400 slides and index occupy only 3 sq ft 
of floor space, much less than was previously needed 
when viewing racks were used. 

Dororuy J. Gore 
Illinois Geological Survey, Urbana 


THE preparation of lantern slides is often an ardu- 
ous and expensive task. For many purposes where 
clarity alone is essential, it is satisfactory to present 
the data directly on a glass slide without the use of 
a photographie procedure. This requires a prior treat- 
ment of the glass surface with a bonding material that 
can be easily marked with pen and ink. A solution of 
gum damar in xylene has been found quite effective as 
a bonding material. Glass lantern slide plates are first 
cleaned and dried thoroughly. A 0.5% solution of gum 
damar in xylene is either sprayed on the slide by a 
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hand atomizer, or brushed on, and the slide is dried 
in a vertical position. Printing or tracing the desired 
information is then easily done on the roughened 
absorbent surface with pen and ink. India or other 
colored inks can be used with equal effect. When dry, 
the surface is again covered with the gum solution, 
preferably by means of the atomizer, and allowed to 
dry. It is then a permanent record which can, however, 
be added to directly or altered, simply by scratching 
out an unwanted area and starting again. When the 
slides are of no further use they can be easily cleaned 
with xylene and re-used. 

Ernest R. M. Kay 
School of Medicine and Dentistry 
The University of Rochester, Rochester, New York 


A Slide-Projector in the Lecture Desk 


A LANTERN slide projector that can be operated 
on the lecture desk by the lecturer himself has been 
on the market for many years. Laboratory furniture 
manufacturers, however, have not listed in their cata- 
logues lecture desks into which such projectors will 
conveniently disappear for storage when they are not 
needed, and upon which they can easily be made to 
appear when wanted. 


Fie, 1. Convenient locations of projector and screen for the 
lecture room. 


A standard projector can be mounted in a lecture 
desk so that it can be made to disappear and leave 
the top of the desk completely flat and free of all 
obstructions. 

In Fig. 1 are shown relative locations of projector 
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Fic, 2. Side view of projector well and counterpoise assembly. 


and screen. The projector, screwed to the underside of 
the trap door, is shown in its operating position with 
the lens and mirror assembly in place. The screen, 
48” x 60’, is made of 34” five-ply board painted a flat 
white. It is mounted with three 2” x2” butts on the 
top of the casing above the blackboard. A braided 
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F1G, 3, Rear view of projector well and counterpoise assembly. 
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sashcord passing through a pulley permits the screen 
to be lowered into the operating position, in which it 
is accurately stopped by two chains, attached to the 
wall and the screen with screw eyes. At the distances 
shown in Fig. 1 a lens of 414” focal length makes the 
image of a full standard slide cover the screen. 

In Figs. 2 and 3 are shown the details of the well 
and the unique counterpoise for the projector. Each 
of the two 7-lb counterweights is attached to a stain- 
less steel braided cable which passes over two pulleys 
attached to the underside of the desk top, and fastens 
through a steel grommet near the top of a 7” tall steel 
bracket screwed to the trap door. Details of the pul- 
leys are shown in Fig. 4. The trap door is mounted 
with concealed hinges, thus eliminating all projections 
above the desk top when the trap door is closed. A 
countersunk hinged ring in the top of the trap door 
enables one to lift it easily. 

The two counterweights counterpoise the trap door 
with attached projector before the projector gets to 
the operating position. The same counterweights also 
counterpoise the trap door and attached projector be- 
fore the trap door is closed (see dotted line position). 
This arrangement prevents accidental slamming of the 
door on either opening or closing. 

A 24”x19”x 16” sheet-metal box screwed to the 
underside of the desk top forms the well for the 
projector. It protects the projector and also forms a 
storage space for the easily removable lens and mirror 


Fic, 4. Detail of pulleys for counterpoise assembly. 


assembly. Two 214”-diam metal tubes welded to the 
box form the guides for the two counterweights. 

The electric power line to the projector bulb is per- 
manently wired through a suitable snap switch and 
also through a microswitch. The microswitch is nor- 
mally closed, but when the trap door is shut this switch 
is opened, thus preventing overheating of the pro- 
jector in the closed well. The finger-operated snap 
switch enables the lecturer to turn the projector on 
and off at will. 

It should be pointed out that the horizontal plat- 
form on which the lantern slide rests must be fastened 
to the body of the projector with two sheet-metal 
serews, and that the recessed glass plate should be 
cemented to this platform to hold them in place when 
the trap door is closed. 

Scnriever 
Physics Department 
University of Oklahoma 


Book Reviews 


The Chemistry of Uranium: The Element, Its Bi- 
nary and Related Compounds, Part 1. Joseph J. 
Katz and Eugene Rabinowitch. New York—London : 
McGraw-Hill, 1951. 609 pp. $7.25. 


This volume covers the “dry” chemistry of uranium 
and other pertinent data. The solution chemistry of 
uranium is to be dealt with in a subsequent volume. 
The first major section of the book has three chapters 
that deal, respectively, with the isotopic composition 
and the atomic weight of uranium, the x-ray and 
optical spectra of the element, and a survey of the 
occurrence of uranium in nature. 

The second major section has chapters devoted to 
a brief account of the extraction of uranium from its 
ores and the major types of methods for the reduction 
of uranium compounds to give the metal (Chap. 4). 
The conventional physical and chemical properties of 
metallic uranium are the subjects of Chapters 5 and 6. 
A six-page chapter is devoted to alloys of uranium. 

The third section has four chapters (8-11) that 
discuss the binary compounds other than the halides. 
Novel and interesting findings with regard to uranium 
hydride are presented in Chapter 8. Descriptions of 
uranium-boron and uranium-carbon, as well as the 
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uranium-silicon system, are the subjects of Chapter 9; 
for the latter system a phase diagram is presented. 
A brief chapter covers the properties of compounds 
of uranium with nitrogen, phosphorus, arsenic, and 
antimony. The final chapter of this section deals at 
length with the oxides and hydroxides of uranium, 
with much new and authoritative data. The sulfides, 
tellurides, and selenides are briefly discussed. 

The final part of the volume (Chaps. 12-16) deals 
with uranium halides and oxyhalides. A special chapter 
is devoted to the nonvolatile fluorides, with major em- 
phasis on the tetrafluoride and its double salts with 
alkali fluorides. As might be expected, a rather lengthy 
chapter (53 pp.) is devoted to a thorough discussion of 
uranium hexafluoride. A full coverage of the chlorides 
is given in Chapter 14, with much new and interesting 
information. The bromides, iodides, mixed halides, and 
borohydride are treated in Chapter 15, which con- 
cludes with a discussion of the various attempts that 
were made to prepare uranium carbonyl. The oxy- 
halides of uranium form the subject matter of the con- 
cluding chapter. 

The general impression given by this treatise is that 
the earlier literature has been critically reviewed and 
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that the new findings are presented with good balance 
as to the extent of treatment of various topics. A good 
cross section of the physical and general chemical 
properties is given, and much worth-while data and 
theory are collected and correlated with previous in- 
formation. 

The journal and text literature is assembled chron- 
ologically at the end of each chapter, referred to by 
author and by year. The extensive project literature 
follows the foregoing and is indexed alphabetically by 
sites—e.g., British, Brown University, C.E.W.—T.E.C. 
(Clinton Engineering Works, Tennessee Eastman 
Co.), ete., with work from each site listed chronolog- 
ically and serially numbered. In the text, reference is 
made to these project reports by site and number— 
e.g. MP Chicago, 2, or U.C.R.L. 35. 

There is a rather brief subject index of 9 pages 
that has rather few cross references on detailed mat- 
ters. However, the logical arrangement of subject 
matter in the book is such that the reader should have 
no great difficulty in finding detailed information. 

The lithoprint process has produced a clear and 
readable text, with adequate emphasis on topics 
through judicious use of center and side headings. 

N. H. Furman 
Department of Chemistry 
Princeton University 


Biological Actions of the Adenine Nucleotides. H. 
N. Green and H. B. Stoner. London: H. K. Lewis, 
1950. 221 pp. 25s. 


In recent years a number of excellent monographs 
have appeared on the biochemistry of adenine nucleo- 
tides. However, little attention has been given to the 
pharmacological and pathological aspects of these 
substances. Most of the available reviews in this latter 
field are outdated. The recent book of Green and 
Stoner will, therefore, be weleomed by research work- 
ers. The authors, members of the British Traumatic 
Shock Team during World War II, have published 
many papers on their original investigations in the 
past decade dealing especially with the significance 
of adenine nucleotides in traumatic shock. This book, 
aside from review material, contains many heretofore 
unpublished experimental data from the authors’ 
laboratory. 

The first chapters review briefly the chemistry and 
enzymatie decomposition of the adenine nucleotides. 
Absorption and fate of adenosine triphosphate 
(ATP) injected into the organism are discussed. Ex- 
perimental data are presented on the absorption and 
decomposition of intraperitoneally injected nucleo- 
tides. These data are of special interest because of 
recent attempts to use ATP injections in the therapy 
of various pathological conditions. 

Subsequent chapters describe the actions of ATP 
and other purine derivatives on the cardiovascular 
and respiratory systems, body temperature, oxygen 
consumption, carbohydrate metabolism, ete. Tables 
are presented on LD;,. and shock-inducing doses. 
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Autopsy findings are described in detail. All these 
data are compared with the effects of ischemic shock. 

The central concept of the book is to demonstrate 
analogy between the action of parenterally admin- 
istered adenine nucleotides and ischemic shock. Such 
similaritiés are pointed out in each section. In the 
last chapter the literature on the possible role of 
nucleotides in pathological states is reviewed. The 
authors and their collaborators observed increased 
inorganic phosphate, acid labile phosphate, and pen- 
tose levels in different types of shock in humans and 
in rabbits. Kalekar and Lowry, however, obtained con- 
tradictory results using the differential ultraviolet 
spectroscopic method of the senior author. The re- 
cent studies in this field of Hoffman, Rottino, and 
Albaum (Science, 114, 188 [1951]) and Zahl and 
Albaum (Proc. Soc. Exptl. Biol. Med., 77, 388 [1951]}) 
could unfortunately not be ineluded. 

The effect of different substances and conditions on 
ATP shock was also investigated. Magnesium and in- 
fections dramatically potentiated ATP shock, caleium 
increased the cardiac effects, myoglobin the nephro- 
toxie action, and embolism potentiated the respiratory 
damage. On the other hand, ATP increased the pro- 
duction of thrombi and retention of emboli in the 
pulmonary circulation and sensitization to various in- 
fections. Isotonic sodium chloride infusions and warm 
environment proved to be the most effective thera- 
peutic measures in ATP shock of mice. Quinine and 
mepacrine showed some antagonistic effect toward 
adenosine derivatives, whereas paludrine was ineffec- 
tive. 

Although the point the authors most emphasize— 
the role of adenine nucleotides in traumatic shoeck— 
seems to be largely controversial, this book will be a 
valuable reference for those interested in the phar- 
macological actions of these compounds. 

Juuian L. Amprus 
Department of Pharmacology and Biochemistry 
Philadelphia College of Pharmacy and Science 
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Diptera of Patagonia and South Chile: Mycetophilidae, 
Part III. Based mainly on material in the British 
Museum (Natural History). Paul Freeman. London: 
British Museum (Natural History), 1951. 138 pp., 
49 plates. 

Die Grundlagen der Theorie des Mikroskops. Kurt 
Michel. Stuttgart: Wissenschaftliche Verlag, 1950. 
314 pp. 

The Psychoanalytic Study of the Child, Vol. VI. Ruth 8. 
Eissler et al., Eds. New York: International Univ. 
Press, 1951. 393 pp. $7.50. 

Higher Chemical Arithmetic. F. W. Goddard. New York- 
London: Longmans, Green, 1951. 221 pp. $1.60. 

Experiments in Biochemistry. Max 8S. Dunn and William 
Drell. New York—London: McGraw-Hill, 1951. 197 pp. 
$5.00. 

Frogress in the Chemistry of Organic Natural Products, 
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PHOTOGRAPHY HELPS A COSMOTRON KEEP PROTONS IN LINE 


A peak power of 21,000 KVA will create the mag- 
netic field in the cosmotron now under construction 
at Brookhaven National Laboratory. The design calls 
for whirling protons through the field of a giant 
doughnut-shaped magnet, over 60 feet in diameter. 
At every point of the protons’ path along the circular 
quadrants and at all times during the second while the 
magnetic field is rising to its top value, the configura- 
tion of this field must be the same, or the protons will 
collide with the walls and be lost. 

This monster magnet is built of laminations of 42” 
steel sheets, 8 feet high, 12 in a 5.7-ton bundle, 288 
bundles in all. Each bundle had to be carefully matched 
to its neighbors to give the utmost overall uniformity 
of magnetic parameters. 

Photography provided a practical solution to the 
matching problem. The magnetic phenomena of each 


block were displayed on a cathode-ray oscillograph 
and photographed with a Kodak 35 camera. Five 
months and 8,000 oscillograms later (the shutter 
didn’t fail once), a complete set of photographs like 
those seen here of the characteristics of each block 
made it possible to determine the position of each one 
in the magnet ring, to insure the most satisfactory 
magnetic field. 

Quantitative records—full of detail, quickly made, 
available for reference whenever needed—are pho- 
tography’s contribution in a great many kinds of 
scientific and engineering jobs. Kodak makes a large 
variety of films and papers for them. Drop us a line, 
and we'll send you a complimentary copy of a new 
booklet that helps you make the best selection among 
them. Eastman Kodak Company, Industrial Photo- 
graphic Division, Rochester 4, N. Y. 


PHOTORECORDING ... an important function of photography 
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i Objectives: 
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oil immersion 
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Adventures with Standing Light Waves. Rumford Medal 
Lecture. Herbert E. Ives. Boston, Mass.: American 
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ALCOA: An American Enterprise. Charles C. Carr. New 
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pp. $3.00. 

Bibliographischer Index und Literaturbericht des Insti- 
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Scientific Progress. Venancio Deulofeu. Montevideo: 
Unesco Science Cooperation Office for Latin America, 
1951. 50 pp. 

President’s Annual Report for the Year Ended Aug. 31, 
1951, Chicago: Ill. Inst. Technology, 1951. 

Problem Book tor General Chemistry. Royce H. LeRoy. 
New York: McGraw-Hill, 1951. 170 pp. $1.90. 

Proceedings and Addresses of the American Philosophi- 
cal Association, 1950-51, Vol. XXIV. Yellow Springs, 
Ohio: Antioch Press, Sept. 1951. 

Proceedings of the Fourth Annual Meeting, Research 
and Development Associates, Food and Container In- 
stitute. Meeting held in Washington, D. C., May 7-8, 
1951. Chicago: Research and Development Associates, 
Food and Container Institute, 1951. 

Relational Patterns of Kampala, Uganda. Edwin 8. 
Munger. Research Paper No, 21. Chicago: Geography 
Dept., Univ. Chicago, Sept. 1951. 165 pp., 44 photos, 
18 maps. $2.00. 

Rendiconti Accademia Nazionale Dei XL, Serie IV, Vol. 
I. Rome, 1950. 

Report of Activities for the Year 1950, Committee on 
Public Relations. New York: N. Y. Acad. Medicine, 
1951. 

The Rockefeller Foundation Annual Report 1950. New 
York: Rockefeller Foundation, 1951. 415 pp. 

Rotgriinblindheit als Erlebnis. Heinz Ahlenstiel. Géttin- 
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QUANTUM THEORY OF MATTER 
By Joun C. Srater, Massachusetts Institute of Technology. Jnternational Series in Pure and Ap- 
plied Physics. 526 pages, $7.50 
Treats quantum mechanics together with its applications to the structure of matter. First, the general 
principles of quantum mechanics are introduced. Then the book proceeds to a discussion of the struc- 
ture of atoms, molecules, and solids, with attention to such properties as atomic spectra, intermolecular 


forces, “band theory” of solids, electrical conductivity, semiconductors, and dielectric and magnetic 
effects. 


THIS FASCINATING ANIMAL WORLD 
By Aan Devoe. 303 pages, $3.75 


An absorbing new book in which a well-known naturalist answers a thousand and one questions and 
introduces the reader to the wonders of animal life about him. Through the author’s skillful arrange- 
ment of material, the book covers in progressive manner all the important phases of the animal 
world. Can be read from cover to cover or merely dipped into at random for provocative informa- 
tion on any species of wildlife. 


SAMPLING INSPECTION BY VARIABLES 
By Avsert H. Bowker and Henry P. Gooner, Stanford University. Ready in February 


Presents a comprchensive set of sampling plans for use when the inspection of the item is by variables 
and when the lot is to be evaluated in terms of its percentage defective. These plans can be used by 
industrial and business concerns for acceptance sampling inspection of purchased goods, parts and 
raw materials; for sampling inspection of goods within a concern; and for sampling inspection of out- 
going products. 


TEXTBOOK OF WOOD TECHNOLOGY. Volume 2. The Physical, Mechanical and Chemical 
Properties of the Commercial Woods of the United States 
By H. P. Brown, State University of New York; A. J. Pansuin, Michigan State College; and 
C. C. Forsarru. American Forestry Series. Ready in March 
The companion volume to Structure, Identification, Defects, and Uses of the Commercial Woods of 
the United States, this text is divided into three parts which treat the physical, mechanical, and chem- 
ical properties of commercial woods. Derivations of almost all of the equations used in measuring 
the physical and mechanical properties of wood are given. Recent advances are included. 


Send for copies on approval 


McGRAW-HILL BOOK CO., ING: 


S30 WEST 42ND STREET, NEW YORK 18, NiO¥E 


February 1, 1952 ll 
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Biochemical 
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#5 950 


Listing over 500 Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


PHOTOVOLT 
Exposure Photometer Mod. 200-M 


for 
PHOTOMICROGRAPH Y 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 
PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Meetings & Conferences 


Feb. 8. American College of Radiology. Palmer House, 
Chicago. 

Feb. 10-12. Congress on Medical Education and Licen- 
sure. Palmer House, Chicago. 

Feb. 13-15. California Mosquito Control Association (An- 
nual). Fresno. 

Feb. 15-16. Mathematical Association of America 
(Louisiana-Mississippi Section). Northwestern State 
College, Natchitoches, La. 

Feb. 17-24. Brotherhood Week. 

Feb, 18-Mar. 7. British Commonwealth Scientific Official 
Conference. Canberra and Melbourne, Australia. 

Feb. 23. American Mathematical Society (Eastern). 
Columbia University, New York. 

Feb. 23-27. American Association of School Administra- 
tors (Regional). St. Louis, Mo. 

Feb. 24-29. Latin American Congress of Physical Medi- 
cine. Panama City, R. P. 

Feb. 25. Massachusetts Society for Research in Psy- 
ehiatry. Cushing Hospital, Framingham. 

Feb. 26-28. American Concrete Institute. Netherland 
Plaza Hotel, Cincinnati. 

Feb, 28—-Mar. 1. National Conference on Rural Health. 
Shirley-Savoy Hotel, Denver. 

Feb. 29. Natural Gasoline Association of America. Lin- 
coln Hotel, Odessa, Tex. 

Mar. 3-5. National Cancer Conference. Netherland Plaza 
Hotel, Cincinnati. 

Mar. 3-7. American Society for Testing Materials 
(Spring). Cleveland. 

Mar. 6-8. American Academy of Forensic Sciences (An- 
nual). Atlantic Biltmore Hotel, Atlanta. 

Mar. 8-12. American Association of School Administra- 
tors (Regional). Los Angeles. 

Mar. 10-13. National Electrical Manufacturers Associa- 
tion. Edgewater Beach Hotel, Chicago. 

Mar. 10-13. New Orleans Graduate Medical Assembly 
(Annual). Municipal Auditorium, New Orleans. 

Mar. 10-14. National Association of Corrosion Engineers 
(Annual). Galveston. 

Mar. 16-19. American Institute of Chemical Engineers. 
Atlanta Biltmore Hotel, Atlanta. 

Mar. 17-19. Midwestern Conference on Fluid Mechanics. 
Ohio State University, Columbus. 

Mar. 17-22. Pakistan Association for the Advancement 
of Science (Annual). Peshawar University, N.W.F.P. 

Mar. 19-21. American Association of Anatomists (An- 
nual). Brown University, Providence, R. I. 

Mar. 20-22. American Physical Society. Deshler-Wallick 
Hotel, Columbus, Ohio. 

Mar. 23-27. American Association of Petroleum Geolo- 
gists, Society of Economic Paleontologists .and Min- 
eralogists, Society of Exploration Geophysicists (Joint 
Annual). Biltmore Hotel, Los Angeles. 

Mar, 24-27. American Mosquito Control Association (An- 
nual). Salt Lake City. 

Mar. 28-29. Eastern Psychological Association. Chalfonte- 
Haddon Hall, Atlantic City. 

Mar. 29-30. American Psychosomatic Society (Annual). 
Chicago. 

Mar. 31—Apr. 4. American Congress on Obstetrics and 
Gynecology. Netherland Plaza Hotel, Cincinnati. 

Mar. 31-Apr. 4. Symposium on the Suprarenal Cortex. 
Colston Research Society. Bristol, Eng. 
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DRY ICE STORAGE CABINETS 


® Maintains Temperature at -60°C 
@ Dial Thermometer built in 
@ Low Maintenance Cost 


@ Standardized Storage Inserts to meet 
variety of requirements 

@ Constructed of Stainless Steel and 
Highest Quality Insulation 

@ Available in range of sizes to suit every 

purpose. 

The CSI Dry ice Storage Cabinets were engineered for convenience and safety in storing 


vaccines, virus, drugs and other biologicals and pharmaceuticals requiring very low tempera- 
ture for preservation. For information write to Dept. R. 


CT Custom INSTRUMENTS, INC. 
Post Office Box 170 Arlington, N. J. 
MANUFACTURERS OF CUSTOM-BUILT LABORATORY EQUIPMENT — 


Effective HEATH Texts 


\ 
Mendenhall, Eve, Keys, Sutton 
COLLEGE PHYSICS, THIRD EDITION 4 
A thorough revision of a highly successful text. Illus. 665p. $5.75 
Cioffari 
EXPERIMENTS IN COLLEGE PHYSICS 


50 experiments with clear directions, brief reviews of principles, neat drawings. 288p. 
$2.75 


Hopkins and Bailar 
GENERAL CHEMISTRY FOR COLLEGES, FOURTH EDITION 


A new edition with greater emphasis on principles. Illus. 704p. $5.50. With laboratory 
manual by Hopkins, Moeller, and Tamres. $2.40 


Fieser and Fieser 


ORGANIC CHEMISTRY, SECOND EDITION 
A revision of “the finest one-volume treatment of organic chemistry in the English 


language.” 1140p. $7.50 


D. C. HEATH AND COMPANY 


Sales Offices: NEW YORK CHICAGO ATLANTA’ SAN FRANCISCO DALLAS 
Home Office: BOSTON 
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PERSONNEL PLACEMENT 


YOUR ad herve reaches over 32,000 foremost scientists 

in the leading educational institutions, industrial 

laboratories, and research foundations in the 

and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 

of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


Botanist 31, wishes teaching and research position. General Botany, 
Ecology. Experience, Publications. Box BS. SCIENCE, 2/1 


Biochemist—Ph.D. 5 years predoctoral, ‘so postdoctoral ex- 
perience in metabolism and qeayinetegy- Many publications. De- 
sires responsible research position with or without teaching. Age 
35, married. Available after June. Box 80, SCIENCE. 2 


Biochemist: Ph.D. Experienced in enzymology and histochemistry. 
Well trained in bacteriology and organic chemistry. Desires_re- 
sponsible research or teaching-research position, Prefer East. Box 
84, SCIENCE. x 


M.S., research experience industrial, agricultural, medical micro- 
biology; available scientific writing, literature research. Work by 
correspondence only. Box 86, SCIENCE. 


POSITIONS OPEN || 


Teaching assistantships in Biology leading to Master’s degree in 
two years. For further information apply to Director of Graduate 
Study, Northeastern University, Boston 15, Massachusetts. 

2/8; 2/15 


Positions Open: 
(a) Young Man with pharmacy degree, advanced training in chem- 
istry and minimum two years experience in pharmaceutical industry, 
preferably in product development; preferably Ph.D.; duties: ap- 
plication research ; around $7200. (b) Internist; qualified nutrition; 
key research appointment; one of major companies ; $10,000—$15,000. 
(c) Biochemist to develop and direct clinical laboratory of hospital 
and clinic; South. (d) Doctor of Veterinary Med‘cine; graduate 
training in virology; duties 80% research, 20% production; West. 
(e) Assistant or Associate Professor of Chemistry; Ph.D.; small 
university; West. (f) Senior Pharmacologist; Ph.D. or M.D.; 
ualified to initiate and develop research program. S2-1 Science 
Jivision, Medical Bureau (Burneice Larson, Director) ee, : 


Building, Chicago. 


FEB. 15. 
PROCEEDINGS ISSUE 


Send your copy in, now! 


Microbiologist—Plant Pathologist—Mycologist—Ph.D., married, 
33, 8 years research experience, publications, desires research of 
teaching in university or industry. Box 83, SCIENCE. x 


Positions Wanted: 

(a) Organic Chemist; Ph.D.; seeks research directorship; twelve 
years in industrial research and development; well known company. 
(b) Production Control Supervisor; two years, industrial engineer- 
ing; six years, production control supervisor, pharmaceutical com- 
pany where he developed systems of production and inventory 
control. For further information, please write Science Division, 
Medical Bureau (Burneice Larson, Director) Palmolive Building, 
Chicago. x 


Physiologist—Zoologist, Ph.D. Age 40. Associate professor in 
state university. Fitteen years experience, teaching and research. 
Desires to relocate. Box 82, SCIENCE. x 


Research Director: Ph.D. Physical chemistry; experience in poly- 
mers, textiles, proteins, nucleic acid and in the tollowing cm 
niques: infrared, surface chemistry techniques, ultracentrifuge, 
light scattering. Patents, publications, government experience, 
fellowships. Box 85, SCIENCE. xX 


Wanted senior administrative position in university, graduate 
school, experiment station, or research foundation by biochemist. 
Twenty years post-doctorate experience in plant sciences primarily 
in relation to agriculture, including teaching and administration. 
Many publications. Box 79, SCIENCE. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories. and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is established. 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 y 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


||| POSITIONS OPEN 
Biophysicist—Electrophysiologist M.S. or Ph.D. level. Electronics 
experience essential; bioelectric potentials experience desirable. For 
university research position, Academic rank and salary to $5,500 
according to training and experience. Box 64, SCIENCE. 

1/18, 25; 2/1 


Pharmaceutical Chemist, production experience, ethical firm, Cali- 
fornia; Micro-Biologist for research, West Coast; Bio-Chemist 

-S. for cancer research, $4800, also Bacteriologist, B.S. or M.S 
$4200, California; write Continental Medical Bureau, agency, 510 
West Sixth Street, Los Angeles 14 


Pharmacologist, M.D. or Ph.D., for a a namic research 
with Eastern pharmaceutical company. Replies held in strict con- 
fidence. Box 68, SCIENCE. 1/18, 25; 2/1 


Listen and Learn a Language by LINCUAPHONE 


At home learn to speak Spanish, French, German, Russian, the 
Asiatic languages by quick easy Linguaph orld’s-Stand. - 
versational Method. Over a million Home-study students. Save time, 
work, money. Send for Free book Today. 


LINGUAPHONE INSTITUTE @ 8402 Radio City, New York 20 
BOOKS 


| 


Sets and runs, foreign 


WANTED TO PURCHASE ... 

and domestic. Entire 
libraries and smaller 


SCIENTIFIC PERIODICALS collections wanted. 


WALTER Jj. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Pharmacologist—-New Jersey Ethical Pharmaceutical House has 
immediate opening for recent Ph.D. (to age 30) with Pharmacology 
or Physiology major. Industrial experience not essential. Will en- 
tertain applications from this year’s class. In reply, please fur- 
nish complete course outline and a brief description of thesis 
research in addition to the usual personal information and salar: 
requirements. Box 81, SCIENCE. x 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, i. s. C . INC. 


Boston 19, Massachusetts 
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YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
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DISPLAY: Rates listed below—no charge for Box Number. 
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PROFESSIONAL SERVIcEs 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. 230 W. 41 St., New York 18. 


A NATIONAL SERVICE 


RELIABLE and 


ALBERT 

PERSONAL SERVICE 
TEACHERS . « « to Colleges and Universities of the Nation 
by three generations of the Albert 


Member N.A.T.A. 
BUREAU 25 E. Jackson Blvd. Chicago 4, Iilinois 


||| SUPPLIES AND EQUIPMENT |) 


SCIENTIFIC BOOKS and PERIODICALS WANTED 


Complete librares—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT - HAFNER, INC. 
31 East 10th St.. New York 3 


Reprints and separates our specialty but we also buy and sell 
books and periodicals on Conchology, Ornithology, Entomology, 
Ichthyology, Herpetology, Mammalogy, Biology, Botany, Geology. 
You are welcome to our mailing lists. Any book in print supplied 
postpaid at current prices. JOHN Q. BURCH, 1584 West Vernon 
Ave., Los Angeles 62, California. 2 


ILLUSTRATED GUIDE 
TO 
TREES AND SHRUBS 


ARTHUR HARMOUNT GRAVES 


Curator Emeritus, Brooklyn Botanic Garden 


The common woody plants of Northeastern U. S. wild or 
cultivated, native or exotic. 250 pages. Beautifully illus- 
trated with 45 plates and 116 text figures. 


Published by the author, Wallingford, Conn. Jan., 1952. 
$4.00 postpaid. Conn. residents add $.08 sales tax. 


PROFESSIONAL SERVICES |) 


@ RESEARCH 


@ CONSULTATION 


Biologicol, Nutritional, Toxicologice! Studies 
for the Food, Drug ond Allied Industries 
48-14 33rd Street, Long Island City 1, N.Y. 


——e ANALYSES 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETT & SON 


T 
| 218 East 23rd St. New York 10, N. Y. 


February 1, 1952 


BASIC MANUFACTURERS 
of analytically pure L-ISOLEUCINE, GLYCLYGLYCIN' 
L-PROLINE, HYDROXY-L-PROLINE, L-ARGININE - Hi 
and other AMINO ACIDS 
PREMIXED MEDIA FOR MICROBIOLOGICAL 
ASSAY of AMINO ACIDS 
Send for our catalogue 


H. M. CHEMICAL COMPANY, LTD. 
1651—18th St. Santa Monica, Calif. 


For the Gest 


e MICROSCOPES 
e MICROTOMES 
e REFRACTOMETERS 


Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 


Write to 
| ERIC SOBOTKA CO. © 102 West 42nd Street 


HEMACYTOMETER 
COVER GLASSES 


Optically Ground and Polished 


For accurate estimations with single 
or double counting chambers 


Gauged and sorted for thinness and supplied in thin (0.4 
mm.), medium (0.5 mm.), and thick (0.6 mm.) grades. 


Economically priced List Price 

Each Dozen Gross 
Professional Grade 20 x 26 mm. $ 40 $3.30 $36.00 
Factory Certified 20 x 26 mm. 50 440 48.00 
N rtified 20 x 26 mm. 1.00 13.00 


Packed in boxes of 6 envelopes each containing 2 glasses, 
separated by soft paper spacer. 


All three grades have rounded corners 


Write for complete catalog 


PROPPER MANUFACTURING CO., INC. 


10-34 44TH DRIVE, LONG ISLAND CITY 1, N. Y. 
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—The MARKET PLACE 


| BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


AND EQUIPMENT 


new HEINICKE 
micro 


Designed by Dr. Kurt J. Heinicke, for the inclined binocular 
microscope—superb at ali magnification levels. 3” clear 


aspheric condensing system. Equal or better 
iluminators. Price oss 50. Please order directly or write 
tails 


HEINICKE Instrument Carporation 
HOLLYWOOD, FLORIDA 


e@ P. O. BOX 2872 


DISPENSE PURE, DRY REAGENT 


for individual tests with 
CARGILLE 
REAGENT GRANULES 
Write Dept. RC-S for samples and information. 


CARGILLE SCIENTIFIC INC. 
118 Liberty St., New York 6, N. Y. 


MAGNIFIER 


Folding, Doublet, 10x 
A quality instrument at 
exceedingly low cost. Man- 
ufactured by expert op- 
tical technicians. 
DOUBLE-CONVEX lenses, 
in aluminum housing, 
giving undistorted maxi- 
mum field, light in weight. 
Excellent for laboratory 
and field work. 


No. 1874 MAGNIFIER, 10X 


(10% discount in lots of 5 or more) 


New York Scientific Supply Co. 
28 West 30th Street New York 1, N. 


HYPOPHYSECTOMIZED RATS 


Ship; to all points via Air Express 
‘or further information write 


HORMONE ASSAY LABORATORIES, Inc. @ 


FEBRUARY 17 to 24 


SPONSORED BY 


THE NATIONAL CONFERENCE OF CHRISTIANS AND JEWS 


SUPPLIES AND EQUIPMENT 


STAINS 


461 Bloor St., W. 
STARKMAN Biological Laboratory © Toronto, Canada 


FOR BRUTE SERVICE— 

THIS LENS TEAM CAN’T FAIL! 

Stainless steel, solvent G heat-resist- 

ot ing cement, flawless optics, an- 

HASTINGS TRIPLET lifetime of 

VOX—$12.00 tife, physical scientists and 
Ramsden Daag 00 educators everywhere. 


Literat vailable: , ultraviolet & radiation equip- 
geology a materiel, drafting furniture. 


STRATEX INSTRUMENT 


186) HILLHURST AVE., LOS ANGELES 27,CALIF.U.S.A. 


Al 1 A min ° A c i d $ (natural, synthetic, unnatural), 


Rare Sugars, Biochemical Products, Reagents, New Pharma- 
fe mag in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. Wet Stress, 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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THEORETICAL PETROLOGY 


A STUDY 
OF ANTIMETABOLITES 


RANGE MANAGEMENT: 


Principles and Practices 


Dana’s 
SYSTEM OF MINERALOGY 
Volume |! 


Halides, Nitrates, Borates, Carbonates, 
Sulfates, Phosphates, Arsenates, 
Tungstates, Molybdates, etc. 


JOHN WILEY & SONS, Inc. 


By Tom. F. W. Bartu, Geological Museum at the University 
of Oslo. Conveniently divided into four sections—Physics and 
Chemistry of the Earth, Formation of Sedimentary Rocks, 
Igneous Rocks, and Metamorphic Rocks—this book provides a 
comprehensive, scientific study of the rock-making processes, 
interpreting and synthesizing all existing data. January 1952. 
387 pages. $6.50. 


By D. W. Woo ttey, Rockefeller Institute for Medical Re- 
search. This new book offers a unified, critical study of a new 
field which shows great promise. The author has conducted 
many experiments with antimetabolites and has drawn upon 
this extensive experience in the preparation of this book. He 
attempts to give a good understanding of antimetabolites and 
emphasizes the correlation of existing knowledge in this field 
with established knowledge in other, related fields of learning. 
January 1952. 269 pages. $5.00. 


By ArtHur W. Sampson, University of California. Empha- 
sizing the general principles of range management. Part I gives 
a comprehensive picture of the subject; Part II describes, illus- 
trates and discusses native forest plants; Part III shows how to 
improve and manage stock and range; and Part IV provides 
methods of protecting land resources and range livestock. 
January 1952. 570 pages. $7.50. 


Seventh Edition Entirely Rewritten and Enlarged by CHarLes 
PALACHE, the late Harry BERMAN, and CLIFFORD FRONDEL, 
all at Harvard University. This new edition of Dana follows 
the tradition of earlier ones—authoritative, detailed, and com- 
pletely up-to-date. Added features: a new mineral classifica- 
tion based on crystal chemistry; an improved method of treat- 
ing minerals which form a series, that is, describing a series as 
if it were a single-species description; and many more helpful 
features. November 1951. 1124 pages. $15.00. 


Send for copies on approval 


440 Fourth Avenue, New York 16, N. Y. 


— 
= 
All! 
sist- 
and 
uip- 
ure. 
al), 
ma- 
lete 
ect, 
| 
= 


For ALL 
these Modern 
Advantages 


Choose an 
@ SPENCER 


LABORATORY 
MICROSCOPE 


AO Spencer No. N35MH 
Laboratory Microscope 


“sure 


BUILT-IN ILLUMINATOR, 
optional equipment, 
tilts with microscope, 
furnishes permanently 
adjusted fullfield illu- 


mination. 


AUTOFOCUS facilitates study of slides of 
similar thickness in rapid succession, reduces 
slide breakage, and prevents racking objectives 
into condenser. 


PINCH-GRIP, 
built-on mechanical stage, 
enables slides to be inter- 
changed without disturb- 
ing stage settings. 


CUSTOM TENSION substage and coarse 


adjustments may be set to your individual touch. 


AMERICOTE OPTICS 
(optional), reduce internal re- 
flections and provide better im- 
age contrast. 


Into each new AO Spencer 
Laboratory Microscope feature after 
feature has been engineered to 
minimize manipulation and leave 
you more time for productive 
observation. Ask your distributor 
for a demonstration, or write 

Dept. Bl. 


Since we are currently supplying both 
military and civilian needs, instrument 
deliveries cannot always be immediate. 


At 


ore 


y 


«a 


‘> 
¢ 
Ameri Optical 
American ptica 
INSTRUMENT DIVISION BUFFALO 15, NEW YORK 
‘ 
4 


